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=> FILE HCAPLUS 

FILE [^H^PJALV ENTERED AT 15:48:13 ON 18 JUL 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS " FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 

Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
the American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying/ or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 18 Jul 2003 VOL 139 ISS 4 
FILE LAST UPDATED: 17 Jul 2003 { 200307 17 /ED) 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 



=> D QUE L14 



L2 37386 SEA FILE=HCAPLUS ABB=ON PHOTORESIST? 

L3 333 SEA FILE=HCAPLUS ABB=ON L2 AND MICROSTRUCTURE? 

L4 100 SEA FILE=HCAPLUS ABB=ON L2 AND OPTIC? ( 3A) STRUCTURE? 

L5 3 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND TRANSPAREN? ( 3A) SUBSTRAT 

E? 

L7 33 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND (SAPPHIRE? OR QUARTZ ? 

OR GLASS? OR LITHIUM NIOBATE) ( L) SUBSTRATE? 

L8 6 SEA FILE=HCAPLUS ABB=ON (L5 OR L7 ) AND LASER? 

L9 11 SEA FILE=HCAPLUS ABB=ON L7 AND PHOTOLITHOG?/IT 

L10 1 SEA FILE=HCAPLUS ABB=ON L5 AND PHOTOLITHOG?/IT 

L12 79 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND (DEEP OR DEPTH) 

L13 11 SEA FILE=HCAPLUS ABB=ON L12 AND PHOTOLITHOG7/IT 

L14 27 SEA FILE=HCAPLUS ABB=ON L5 OR L8 OR L9 OR L10 OR L13 



=> FILE WPIX 

FILE \WPJX!_J2NTERED AT 15:48:22 ON 18 JUL 2 003 
COPYRIGHT (C) 2 003 THOMSON DERWENT 

FILE LAST UPDATED: 16 JUL 2003 <200307 16/UP> 

MOST RECENT DERWENT UPDATE: 200345 <200345/DW> 

DERWENT WORLD PATENTS INDEX SUBSCRIBER FILE, COVERS 1963 TO DATE 

»> NEW WEEKLY SDI FREQUENCY AVAILABLE — > see NEWS «< 

»> SLART (Simultaneous Left and Right Truncation) is now 

available in the /ABEX field. An additional search field 
/BIX is also provided which comprises both /BI and /ABEX <« 

»> PATENT IMAGES AVAILABLE FOR PRINT AND DISPLAY «< 

»> FOR DETAILS OF THE PATENTS COVERED IN CURRENT UPDATES, 

SEE http://www.derwent.com/dwpi/updates/dwpicov/index.html <<< 
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»> FOR A COPY OF THE DERWENT WORLD PATENTS INDEX STN USER GUIDE, 
PLEASE VISIT: 

http: //www. stn- international . de/ training_center /patents /stn_guide .pdf «< 

»> FOR INFORMATION ON ALL DERWENT WORLD PATENTS INDEX USER 
GUIDES, PLEASE VISIT: 

http : //www. derwent . com/ userguides/dwpi_guide . html «< 
=> D QUE L21 



L2 37386 SEA FILE=HCAPLUS ABB=ON PHOTORESIST? 

L3 333 SEA FILE=HCAPLUS ABB=ON L2 AND MICROSTRUCTURE? 

L4 100 SEA FILE=HCAPLUS ABB=ON L2 AND OPTIC? { 3A) STRUCTURE? 

L5 3 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND TRANS PAREN ?( 3A) SUB STRAT 

E? 

L7 33 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND (SAPPHIRE? OR QUARTZ? 

OR GLASS? OR LITHIUM NIOBATE) { L) SUBSTRATE? 
L16 17 SEA FILE=WPIX ABB=ON L5 OR L7 

L17 1 SEA FILE=WPIX ABB=ON L16 AND (LASER? OR LIGHT?) (4A) (BELOW OR 

UNDER OR SECOND SIDE OR FIRST SIDE OR BOTTOM) 
L19 3 SEA FILE=WPIX ABB=ON L16 AND G03F?/IC 

L20 4 SEA FILE=WPIX ABB=ON L16 AND LASER? 

L21 7 SEA FILE^WPIX ABB=ON L17 OR L19 OR L2 0 



=> FILE JAP 10 

FILE -UE&PJLQJ. ENTERED AT 15:48:32 ON 18 JUL 2003 
COPYRIGHT (C) 2003 Japanese Patent Office (JPO)- JAPIO 

FILE LAST UPDATED: 9 JUL 2003 <20030709/UP> 
FILE COVERS APR 1973 TO MARCH 28, 2 003 

«< GRAPHIC IMAGES AVAILABLE »> 

=> D QUE L22 



L2 37386 SEA FILE=HCAPLUS ABB=ON PHOTORESIST? 

L3 333 SEA FILE=HCAPLUS ABB=ON L2 AND MICROSTRUCTURE? 

L4 100 SEA FILE^HCAPLUS ABB=ON L2 AND OPTIC? ( 3A) STRUCTURE? 

L5 3 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND TRANS PAREN? ( 3A) SUBSTRAT 

E? 

L7 33 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND (SAPPHIRE? OR QUARTZ? 

OR GLASS? OR LITHIUM NIOBATE) ( L) SUBSTRATE? 

L16 17 SEA FILE=WPIX ABB=ON L5 OR L7 

L17 1 SEA FILE=WPIX ABB=ON L16 AND (LASER? OR LIGHT?) (4A) (BELOW OR 

UNDER OR SECOND SIDE OR FIRST SIDE OR BOTTOM) 

L19 3 SEA FILE=WPIX ABB=ON L16 AND G03F7/IC 

L20 4 SEA FILE^WPIX ABB^ON L16 AND LASER? 

L22 1 SEA FILE=JAPIO ABB=ON L17 OR L19 OR L20 



=> FILE JICST 

FILE ' JICST-EPLU S ' ENTERED AT 15:48:43 ON 18 JUL 2003 

COPYRIGHT (C) 2003 Japan Science and Technology Corporation (JST) 

FILE COVERS 1985 TO 14 JUL 2003 { 20030714/ED) 

THE JICST-EPLUS FILE HAS BEEN RELOADED TO REFLECT THE 1999 CONTROLLED 
TERM {/CT) THESAURUS RELOAD. 



KATHLEEN FULLER EIC 1700/PARKER LAW 308-4290 



SAGAR 09/993033 Page 3 



=> D QUE L26 



L2 37386 SEA FILE=HCAPLUS ABB=ON PHOTORESIST? 

L3 333 SEA FILE=HCAPLUS ABB=ON L2 AND MICROSTRUCTURE? 

L4 ■ 100 SEA FILE=HCAPLUS ABB=ON L2 AND OPTIC? { 3A) STRUCTURE? 

L5 3 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND TRANSPAREN? ( 3A) SUBSTRAT 

E? 

L7 33 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND (SAPPHIRE? OR QUARTZ? 

OR GLASS? OR LITHIUM NIOBATE) (L) SUBSTRATE? 
L23 1 SEA FILE=JICST-EPLUS ABB=ON L5 OR L7 

L24 0 SEA FILE=JICST-EPLUS ABB=ON L23 AND LASER? 

L25 8 SEA FILE=JICST-EPLUS ABB=ON {L3 OR L4 ) AND LASER? 

L26 9 SEA FILE=JICST-EPLUS ABB=ON {L23 OR L24 OR L25) 



=> FILE INSPEC 

FILE 1 INSPE CT ENTERED AT 15:48:56 ON 18 JUL 2003 

Compiled and produced by the IEE in association with FIZ KARLSRUHE 
COPYRIGHT 2003 (c) INSTITUTION OF ELECTRICAL ENGINEERS (IEE) 

FILE LAST UPDATED: 14 JUL 2003 <20030714/UP> 
FILE COVERS 1969 TO DATE. 

«< SIMULTANEOUS LEFT AND RIGHT TRUNCATION AVAILABLE IN 
THE BASIC INDEX »> 

=> D QUE L35 



L2 3738 6 SEA FILE=HCAPLUS ABB=ON PHOTORESIST? 

L3 333 SEA FILE=HCAPLUS ABB=ON L2 AND MICROSTRUCTURE? 

L4 100 SEA FILE=HCAPLUS ABB=ON L2 AND OPTIC? ( 3A) STRUCTURE? 

L5 3 SEA FILE=HCAPLUS ABB=ON (L3 OR L4) AND TRANSPAREN? ( 3 A) SUBSTRAT 

E? 

L7 33 SEA FILE=HCAPLUS ABB=ON (L3 OR L4) AND (SAPPHIRE? OR QUARTZ? 

OR GLASS? OR LITHIUM NIOBATE) ( L) SUBSTRATE? 

L23 1 SEA FILE=JICST-EPLUS ABB=ON L5 OR L7 . 

L24 0 SEA FILE=JICST-EPLUS ABB=ON L23 AND LASER? 

L25 8 SEA FILE=JICST-EPLUS ABB=ON (L3 OR L4 ) AND LASER? 

L27 58 SEA FILE=INSPEC ABB=ON (L23 OR L24 OR L25) 

L2 8 2 SEA FILE=INSPEC ABB=ON L27 AND {LASER? OR LIGHT?) ( 4A) {BELOW 

OR UNDER OR SECOND SIDE OR FIRST SIDE OR BOTTOM) 

L2 9 583 SEA FILE=INSPEC ABB=ON LASER BEAM ETCHING+NT/CT 

L30 7675 SEA FILE=INSPEC ABB=ON PHOTORESISTS+NT/CT 

L31 17 SEA FILE=INSPEC ABB=ON L29 AND L30 

L32 2 SEA FILE=INSPEC ABB=ON L31 AND (LASER? OR LIGHT?) (4A) {BELOW 

OR UNDER OR SECOND SIDE OR FIRST SIDE OR BOTTOM) 

L33 12 SEA FILE=INSPEC ABB=ON L27 AND (DEEP OR DEPTH) 

L34 2 SEA FILE=INSPEC ABB=ON {L27 OR L31) AND TRANSPAREN? 

L35 16 SEA FILE=INSPEC ABB=ON L28 OR L32 OR L33 OR L34 



=> FILE COMPENDEX 

FILE ' COMPE NDEX 1 ENTERED AT 15:49:13 ON 18 JUL 2003 
Compendex CoTftpl'lation and Indexing (C) 2003 

Elsevier Engineering Information Inc (EEI) . All rights reserved. 

Compendex (R) is a registered Trademark of Elsevier Engineering Information Inc. 

FILE LAST UPDATED: 14 JUL 2003 <20030714/UP> 
FILE COVERS 197 0 TO DATE. 
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«< SIMULTANEOUS LEFT AND RIGHT TRUNCATION AVAILABLE IN 
THE BASIC INDEX »> 

=> D QUE L39 



L2 37386 SEA FILE=HCAPLUS ABB=ON PHOTORESIST? 

L3 333 SEA FILE=HCAPLUS ABB=ON L2 AND MICROSTRUCTURE? 

L4 100 SEA FILE=HCAPLUS ABB=ON L2 AND OPTIC? ( 3A) STRUCTURE? 

L5 3 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND TRANS PAREN ?( 3A) SUBST RAT 

E? 

L7 33 SEA FILE=HCAPLUS ABB=ON (L3 OR L4 ) AND (SAPPHIRE? OR QUARTZ? 

OR GLASS? OR LITHIUM NIOBATE) { L) SUBSTRATE? 
L36 9 SEA FILE=COMPENDEX ABB=ON L5 OR L7 

L37 57 SEA FILE=COMPENDEX ABB=ON {L3 OR L4 ) AND LASER? 

L38 11 SEA FILE=COMPENDEX ABB=ON L37 AND (DEEP OR DEPTH) 

L39 19 SEA FILE=COMPENDEX ABB=ON L36 OR L38 



=> PUP RE M_L14 L21 L22 L26 L35 L39 

FILE ' HCAPLUS -1 ENTERED AT 15:49:33 ON 18 JUL 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'WPIX* ENTERED AT 15:49:33 ON 18 JUL 2003 
COPYRIGHT (C) 2003 THOMSON DERWENT 

FILE ' JAPIO' ENTERED AT 15:49:33 ON 18 JUL 2003 
COPYRIGHT (C) 2003 Japanese Patent Office (JPO)- JAPIO 

FILE » JICST-EPLUS ' ENTERED AT 15:49:33 ON 18 JUL 2003 

COPYRIGHT (C) 2003 Japan Science and Technology Corporation (JST) 

FILE ' INSPEC ENTERED AT 15:49:33 ON 18 JUL 2003 

Compiled and produced by the IEE in association with FIZ KARLSRUHE 
COPYRIGHT 2003 (c) INSTITUTION OF ELECTRICAL ENGINEERS (IEE) 

FILE 'COMPENDEX' ENTERED AT 15:49:33 ON 18 JUL 2003 
Compendex Compilation and Indexing (C) 2 003 

Elsevier Engineering Information Inc (EEI). All rights reserved. 

Compendex (R) is a registered Trademark of Elsevier Engineering Information Inc. 

PROCESSING COMPLETED FOR L14 

PROCESSING COMPLETED FOR L21 

PROCESSING COMPLETED FOR L22 

PROCESSING COMPLETED FOR L26 

PROCESSING COMPLETED FOR L35 

PROCESSING COMPLETED FOR L39 



L40 73 DUP REM LI 4 L21 L22 L2 6 L35 L39 (6 DUPLICATES REMOVED) 



-> D ALL L40 1-73 

L40 ANSWER 1 OF 73 HCAPLUS COPYRIGHT 2 003 ACS 
AN 2003:434814 HCAPLUS 
DN ' 139:16839 

TI High surface area substrates for microarrays and methods to make same 

IN Agrawal, Anoop; Cronin, John P.; Tonazzi, Juan Carlos Lopez; Goodyear, A. 

Gordon; Lecompte, Robert C. ; Hogan, Michael E.; Galbraith, David W. 
PA Biomicroarrays , Inc., USA 
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118 pp. 



PCT Int. Appl. 
CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM G01N 

CC 80-2 (Organic Analytical Chemistry) 
Section cross-reference { s ) : 3, 9, 38 

FAN.CNT 1 

PATENT NO. KIND DATE 



APPLICATION NO. DATE 



PI 



PRAI 



AB 



ST 
IT 



IT 



IT 



IT 



IT 



IT 



WO 


2003046508 


A2 


20030605 




WO 2002-US35952 


20021108 
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The present invention is directed to a substrate having a plurality of 
microf eatures that provide a high surface area and are open to provide 
ready access to fluids and components therein. Methods of making the high 
surface area substrates are described and include generating microf eatures 
and/or microstructures on the surface of the substrate, 
high surface area substrate microarray fabrication 
Optical glass 

RL: ARU (Analytical role, unclassified) ; DEV (Device component use) ; ANST 
(Analytical study); USES (Uses) 

(B 270; high surface area substrates for mlcroarrays and 
assocd. fabrication methods) 
Borosilicate glasses 

RL: ARU (Analytical role, unclassified) ; DEV (Device component use) ; ANST 
(Analytical study) ; USES (Uses) 

(Borofloat; high surface area substrates for microarrays and 
assocd. fabrication methods) 
Amino group 

(activating material; high surface area substrates for microarrays and 

assocd. fabrication methods) 
Aldehydes, analysis 
Amides, analysis 
Esters, analysis 
Ketones, analysis 
Polyamides, analysis 
Silanes 

RL: ARU (Analytical role, unclassified) ; ANST (Analytical study) 

(activating material; high surface area substrates for microarrays and 
assocd. fabrication methods) 

Latex 

(fibrous template; high surface area substrates for microarrays and 

assocd. fabrication methods) 
Amines, analysis 
Carboxylic acids, analysis 
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Collagens, analysis 
Glycols, analysis 

RL: ARU (Analytical role, unclassified); DEV (Device component use); ANST 
{Analytical study); USES (Uses) 

(fibrous template; high surface area substrates for microarrays and 
assocd. fabrication methods) 
IT Adhesion promoters 

Biochemical molecules 
Cell 

Coating materials 

Embossing 

Etching 

Fluorescent substances 

Glass substrates 
Immobilization, molecular 
Isoelectric point 
Molding of plastics and rubbers 
Nutrients 
Organelle 

Pho tol i thogr aphy 

Photoresists 
Silylation 
Sol-gel processing 

(high surface area substrates' for microarrays and assocd. 
fabrication methods) 
IT Antibodies 

Carbohydrates, analysis 
DNA 

Enzymes, analysis 

Fats and Glyceridic oils, analysis 

Lipids, analysis 

Nucleic acids 

Oligonucleotides 

Peptides, analysis 

Proteins 

Vitamins 

RL: ANT (Analyte) ; ANST (Analytical study) 

(high surface area substrates for microarrays and assocd. fabrication 
methods ) 

IT Acrylic polymers, analysis 
Metals, analysis 
Nonmetals 

Oxides (inorganic) , analysis 
Polycarbonates, analysis 
Polymers, analysis 
Polyolefins 

Polysiloxanes , analysis 

RL: ARU (Analytical role, unclassified) ; DEV (Device component use) ; ANST 
(Analytical study); USES (Uses) 

(high surface area substrates for microarrays and assocd. fabrication 
methods) 
IT Ceramics 

(substrates; high surface area substrates for microarrays and assocd. 
fabrication methods) 
IT 146368-16-3, Cy3 

RL: ARG (Analytical reagent use); ANST (Analytical study); USES (Uses) 
(Cy3; high surface area substrates for microarrays and assocd. 
fabrication methods) 
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IT 89-73-6, Salicylhydroxamic acid 302-01-2, Hydrazine, analysis 
9002-98-6 9003-05-8 9004-70-0, Nitrocellulose 9013-20-1, 
Streptavidin 

RL: ARU (Analytical role, unclassified); ANST (Analytical study) 

(activating material; high surface area substrates for microarrays and 
assocd. fabrication methods) 
IT 75-77-4, Chlorotrimethylsilane, analysis 7440-47-3, Chromium, analysis 
RL: ARU (Analytical role, unclassified) ; DEV (Device component use) ; ANST 
(Analytical study); USES (Uses) 

(coating; high surface area substrates for microarrays and assocd. 
fabrication methods) 
IT 1303-86-2, Boron oxide, analysis 1305-78-8, Calcium oxide, analysis 

1309-48-4, Magnesium oxide, analysis 1313-59-3, Sodium oxide, analysis 

1313- 99-1, Nickel oxide, analysis 1314-13-2, Zinc oxide, analysis 

1314- 23-4, Zirconia, analysis 1314-35-8, Tungsten oxide, analysis 
1314-56-3, Phosphorus oxide, analysis 1314-61-0, Tantala 1332-29-2, 
Tin oxide 1335-25-7, Lead oxide 1344-28-1, Alumina, analysis 
1760-24-3 7631-86-9, Silica, analysis 9003-53-6, Polystyrene 
11118-57-3, Chromium oxide 12057-24-8, Lithium oxide, analysis 
12136-45-7, Potassium oxide, analysis 13463-67-7, Titania, analysis 
50926-11-9,. Indium tin-oxide 

RL: ARU (Analytical role, unclassified) ; DEV (Device component use) ; ANST 
(Analytical study); USES (Uses) 

(high surface area substrates for microarrays and assocd. fabrication 
methods ) 

IT 75-73-0, Carbon tetraf luoride 78-10-4, Tetraethyl orthosilicate 

100-97-0, Hexamethylenetetramine, processes 7440-37-1, Argon, processes 
7664-41-7, Ammonia, processes 7779-88-6, Zinc nitrate 7782-44-7, 
Oxygen, processes 

RL: CPS (Chemical process) ; PEP (Physical, engineering or chemical 
process) ; PROC (Process) 

(high surface area substrates for microarrays and assocd. fabrication 

methods ) 

IT 919-30-2, A 1100 2530-83-8, A 187 

RL: ARU (Analytical role, unclassified) ; DEV (Device component use) ; MOA 
(Modifier or additive use); ANST (Analytical study); USES (Uses) 

(primer; high surface area substrates for microarrays and assocd. 
fabrication methods) 



m 1 ^ 



L4 0 ANSWER 2 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 2003:355696 HCAPLUS 
DN 138:376404 

TI Technique for making deep micros tructures in 
photoresist 

IN Border, John; McLaughlin, Paul O. 
PA Eastman Kodak Company, USA 
SO U.S. Pat. Appl. Publ., 12 pp. 

CODEN: USXXCO 
DT Patent 
LA English 
IC ICM G03F007-00 

NCL 430321000; 430013000; 430322000; 430945000 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI US 2003087200 Al 20030508 US 2001-993033 20011106 
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PRAI US 2001-993033 20011106 

AB A method is disclosed for making deep micros tructures 
in photoresist. The method utilizes a pool of 
photoresist on top of a transparent substrate 

and the laser is located below the substrate. Structures are 

created in the photoresist by transmitting the laser 

light through the substrate up into the photoresist. Since the 

photoresist does not have to be spin coated onto the substrate, 

very thick layers of photoresist can be used while the thickness 

uniformity is detd. by the substrate surface. Alternately, a contoured 

substrate can be used while producing uniform structures. The object of 

the present invention is to provide a method for producing optical 

structures of a photoresist material which have a 

depth that is greater than 100 .mu. . Another object of the 

present invention is to reduce the cost of making photoresist 

structures by eliminating the multiple spin coating steps needed to 

produce thick photoresist coatings for thick photoresist 

structures . 

ST photolithog deep micro structure photoresist 
IT Photolithography 

(technique for making deep micros tructures in 
pho t ores i s t ) 

L40 ANSWER 3 OF 73 HCAPLUS COPYRIGHT 2 003 ACS 
AN 2003:77259 HCAPLUS 
DN 138:129128 

TI Light guide and stamper production method 

IN Chen, Shih-chou; Hsieh, Chung-kuang; Fang, Chih-han; Lin, Yuh-sheng 
PA Taiwan 

SO U.S. Pat. Appl. Publ., 14 pp. 

CODEN: USXXCO 
DT Patent 
LA English 
IC ICM B29D011-00 

ICS G02B006-18 

NCL 264.001240; 264002500; 264001270; 264001360; 205070000; 216024000; 
427163100 - 

CC 74-13 {Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference ( s ) : 73, 76 
FAN . CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI US 2003020189 Al 20030130 US 2001-912465 20010724 

PRAI US 2001-912465 20010724 

AB Methods of fabricating a light guide and a stamper combining anisotropic 
etching and isotropic etching is described entailing forming a plurality 
of microstructures on a back surface and a front surface of the 
substrate, making rear and front stampers from the back and front surface 
of the substrate by electrof orming . Light guides are produced using the 
rear and front stampers. Anisotropic etching is performed on the front 
surface of the substrate, forming V-shaped, U-shaped or pyramid like 
microstructures. Isotropic etching is performed on the back 
surface of the substrate, forming quadratic, bowl like, oval or 
semicircular microstructures. If a transparent 
substrate is used, then after finishing the etching of 
microstructures, a light source, a reflector, a diffusion sheet 
and a prism sheet are added, simulating a back light module for performin 
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a test of luminosity, uniformity of light intensity and light emission 
angle, so that optical properties are known before proceeding with 
inverse- forming of the. stampers . The light guide and stamper prodn. 
method may also entail forming a plurality of V-shaped, U-shaped or 
pyramid like micros tructures on a single-crystal substrate by 
anisotropic etching, inverse-forming a front stamper, producing a front 
surface of a light guide, wherein the following steps are further 
performed: placing of a thin etching mask layer on the substrate; coating 
of the thin etching mask layer on the substrate with a photoresist 
layer; light exposure and developing, generating a pattern; etching of the 
thin etching mask layer; using the thin etching mask layer as a mask, 
anisotropic etching of the substrate, forming the plurality of 
microstructures; growing a metal seed layer on the substrate; 
generating the front stamper by electrof orming from the substrate; sepg. 
the front stamper from the substrate etching off the seed layer, finishing 
the front stamper. 

ST stamper light guide anisotropic isotropic etching fabrication 

IT Etching 

(anisotropic; light guide and stamper prodn. method for display devices 

by using process of) 
IT Optical waveguides 

(light guide and stamper prodn. method for display devices) 
IT Electronic device • fabrication 
Etching 

Optical imaging devices 

(light guide and stamper prodn. method for display devices by using 
process of) 

IT 409-21-2, Silicon carbide (SiC) , uses 11101-13-6 11148-32-6, Nickel, 
iron 

RL: DEV (Device component use) ; USES (Uses) 

(front/rear stamper; light guide and stamper prodn. method for display 
devices by using process of) 
IT 7440-02-0, Nickel, uses 7440-22-4, Silver, uses 7440-50-8, Copper, 
uses 

RL: DEV (Device component use) ; USES (Uses) 

(seed layer for stamper; light guide and stamper prodn. method for 
display devices by using process of) 

L40 ANSWER 4 OF 73 WPIX (C) 2003 THOMSON DERWENT 
AN 2003-303076 [30] WPIX 
DNN N2003-240991 DNC C2003-079575 

TI Replicated alignment micros true ture for electrooptical devices 
has features extending inwardly from surface of microstructure 
in plane normal to the surface, and having rounded edges. 

DC A85 L03 P81 Ull U12 V07 W02 

IN AMMER, T; GALE, M T 

PA (CSEM-N) CSEM CENT SUISSE ELECTRONIQUE & MICROTEC 
CYC 100 

PI GB 2378316 A 20030205 (200330)* 12p G02B006-42 

WO 2003012496 A2 20030213 (200330) EN G02B006-00 

RW': AT BE BG CH CY CZ DE DK EA EE ES FI FR GB GH GM GR IE IT 
MC MW MZ NL OA PT SD SE SK SL SZ TR TZ UG ZM ZW 
W: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU 
DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE 
KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NO NZ OM 
RO RU SD SE SG SI SK SL TJ TM TN TR TT TZ UA UG US UZ VN 
ZW 

ADT GB 2378316 A GB 2001-18511 20010730; WO 2003012496 A2 WO 2002-GB3482 



KE LS LU 

CZ DE DK 
KG KP KR 
PH PL PT 
YU ZA ZM 
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20020729 

PRAI GB 2001-18511 20010730 

IC ICM G02B006-00; G02B006-42 

AB GB 2378316 A UPAB: 20030513 

NOVELTY - Replicated alignment micros tructure has features 

extending inwardly from a surface of the micros tructure in a 

plane normal to the surface. The edges of the features are rounded. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included f or ' the 
following: 

(1) a method of fabricating a micros tructure, which 
comprises: depositing a high viscosity positive photoresist film 

on a substrate; drying the resist film on a thermal hotplate running a 
ramped temperature profile; exposing the film by contact mask lithography; 
developing the film using a positive photoresist developer; and 
subjecting the substrate to an extended and optimized hard brake in a 
convection oven to produce a controlled rounding of the edges of the 
micros tructure ; 

(2) a method of component insertion, which comprises producing a 
micros tructure, and loading the component by inserting it into at 
least one of the features; and 

(3) a method of assembling a component, which comprises locating a 
micros tructure on a substrate; inserting the component into one of 

the features; and fixing the component with respect to the 
micros tructure . 

USE - The replicated alignment micro structure is used for 
assembling a component and for optoelectronic devices including 
lasers preferably vertical cavity surface emitting lasers 
and detectors (claimed) . It is integrated at a wafer scale level or on 
partially processed devices with active or passive optoelectronic devices, 
e.g. vertical cavity surface emitting lasers (VCSEL) arrays or 
detector arrays for the subsequent passive alignment of optical fibers, 
micro-optical elements, or parts of an optical microsystem. It is 
integrated on parts of an optical microsystem for passive alignment of 
similar parts with respect to each other (e.g., a stack of micro-optical 
elements) . It is used for fabricating one or two-dimensional arrays of 
optical fibers on a transparent block or substrate, a 

semiconductor wafer, or part of an optical microsystem. VCSELs are used in 

Datacom and Telecom. 

ADVANTAGE - The replicated alignment micros tructures enable 

an optimal, cost-effective assembly of the microsystem components. The 

passive assembly using the replicated micro structure results in 

a fast and highly accurate positioning of the component. 

DESCRIPTION OF DRAWING (S) - The figure illustrates a double fiber, 

replicated alignment micros tructure on a VCSEL device with . 

inserted and encapsulated fibers. 

Dwg.2/2 
FS CPI EPI GMPI 
FA AB; GI 

MC CPI: A06-A00E4; A11-B05; A12-E07C; A12-E11A; L03-G02; L04-E03B 

EPI: U11-C04A1B; U11-C04E1; U11-E02A2; U11-F02B; U12-A01B1B; U12-A01B1J; 
V07-G02; V07-G10C; W02-C04A1D 

L40 ANSWER 5 OF 73 JICST-EPlus COPYRIGHT 2003 JST 
AN 1030207394 JICST-EPlus 

TI Dependency on Au concentration in laser micromachining of gold 

nano-particles dispersed polymer. 
AU YAGYU HIROMASA; HAYASHI SHIGEHIKO 

TABATA OS AMU 
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CS Mitsuboshi Belting Ltd., JPN 
Ritsumeikan Univ. 

SO Denki Gakkai Maikuro Mashin. Sensa Shisutemu Kenkyukai Shiryo, (2003) vol. 

MSS-03, no. 1-11, pp. 1-6. Journal Code: L2898B (Fig. 9, Tbl . 1, Ref. 20) 
CY Japan 

DT Conference; Article 
LA Japanese 
STA New 

AB A new laser micromachining technique to realize a high aspect 

ratio microstmcture with free shaped wall using newly developed 
resist was proposed. The resist is made of ethylcellulose in which 
nano-particles with average diameter of 3.4nm was dispersed. Since this 
resist has a strong absorption at wavelength of about 530nm, it can be 
processed using focused low power output Nd:YV04-SHG. From the 
experiments, it was confirmed that the cross-sectional shape can be 
controlled by the Au concentration ( l-50wt% ) and the laser beam 
power. The processed depth showed a strong dependency on Au concentration 
and showed maximum at 17wt% Au concentration. From analysis of the 
processed resist surface, it was revealed that the Au aggregation at the 
bottom of the processed channel played an important role for the processed 
depth, (author abst.) 

CC NC03030V (621.382.002.2) 

CT photoresist; micromachining; ultrafine particle; laser 

lithography; gold; ethyl cellulose; aspect ratio; disperse system; 

absorption spectral band; laser 
BT photopolymer ; photosensitive material; photographic material; material; 

reactive polymer; functional polymer; macromolecule; resist; fine 

patterning; working and processing; fine particle; particle; 

photolithography; lithography; IB group element; transition metal; 

metallic element; element; cellulose ether; cellulose derivative; polymer; 

thermoplastic; plastic; ratio; absorption spectrum; spectrum; spectral 

band 

ST nanoparticle 



L4 0 ANSWER 6 OF 73 HCAPLUS COPYRIGHT 2003 ACS DUPLICATE 1 

AN 2 002:12 8 931 HCAPLUS 
DN 136:175280 

TI Photolithographic process for forming article with fine pattern for 

light-transmitting optical instrument 
IN Wang, Ying-hu; Wang, Yi-teng 

PA Taiwan Nanpu Kuangtien International Co., Ltd., Taiwan 
SO Jpn. Kokai Tokkyo Koho, 10 pp. 

CODEN : JKXXAF 
DT Patent 
LA Japanese 
IC I CM B29C033-38 

ICS G03F007-20; B29L011-00 
CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 

Properties ) 

Section cross-reference (s ) : 38, 55, 56, 57, 74 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2002052542 A2 20020219 JP 2000-374800 20001208 

US 6541187 Bl 20030401 US 2000-711258 20001113 

PRAI TW 2000-89115446 A 20000801 

AB The article is manufd. by the process involving (1) forming the 1st relief 
pattern on a substrate, (2) applying a photoresist on the 
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substrate, (3) exposing the photoresist through a photomask 
corresponding to a fine pattern, and (4) developing the fine pattern so 
that the photoresist pattern resembles ,a part of the 1st relief 
pattern and that a fine complex profile pattern, which has relief 
micro structure connected to the exposed portions of the 1st relief 
pattern and to the residual photoresist pattern, is formed. The 
process may be followed by electrof orming of a metal layer to provides a 
stamper or mold for plastic molding. An optical reflecting plate, an 
optical diffusing plate, a back lighting plate, or a front lighting plate 
prepd. by the process, which are used in a liq. crystal display device, 
are also claimed. 

ST photoresist photolithog patterning relief pattern; light 

transmitting optical instrument relief pattern; optical reflecting 
diffusing light transmitting plate; liq crystal display back lighting 
plate; front lightting plate liq crystal display device; stamper molding 
mold plastic fine pattern 

IT Cutting 

(by diamond; in photolithog. process for forming article with 
fine pattern for light-transmitting optical instrument) 

IT Optical instruments 

(diff users; photolithog. process for forming article with 
fine pattern for light-transmitting optical instrument) 

IT Coating process 

(electroless; in photolithog. process for forming article 
with fine pattern for light-transmitting optical instrument) 

IT Electrof orming 

(in photolithog. process for forming article with fine 
pattern for light-transmitting optical instrument) 

IT Optical reflectors 
Photolithography 
Photoresists 

(photolithog. process for forming article with fine pattern 

for light-transmitting optical instrument) 
IT Molding apparatus for plastics and rubbers 
Molding of plastics and rubbers 

(photolithog. process for forming article with fine pattern 

stamper or molding mold for plastics) 
IT Ceramics 

(substrate; photolithog. process for forming article with 
fine pattern for light-transmitting optical instrument) 
IT Glass, uses 
Metals, uses 
Plastics, uses 

RL: PEP (Physical, engineering or chemical process); PYP (Physical 
process); TEM (Technical or engineered material use); PROC ( Process ) ; USES 
(Uses) 

(substrate; photolithog. process for forming 

article with fine pattern for light-transmitting optical instrument) 



L40 ANSWER 7 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 2002:638184 HCAPLUS 
DN 137:192760 

TI Method of fabricating a high aspect ratio, freestanding 

micros true ture 
IN Warren, John B. 
PA USA 

SO U.S. Pat. Appl. Publ., 6 pp. 
CODEN: USXXCO 
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DT Patent 

LA English 

IC ICM G03F007-34 

ICS G03C001-805 
NCL 430259000 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI US 2002115016 Al 20020822 US 2001-785053 20010216 

US 6558868 B2 20030506 

PRAI US 2001-785053 20010216 

AB The present invention is for a method of fabricating a high aspect ratio, 
freestanding three-dimensional micro structures and more 
particularly a freestanding membrane contg. an array of cylindrical 
cavities. The fabrication method modifies the exposure process for SU 8, 
an neg. -acting, UV-sensitive photoresist used for 
microf abrication whereby a UV-absorbent glass substrate 
, chosen for complete absorption of UV radiation at 380 nm or less, is 
coated with SU 8, exposed and developed according to std. practice. This 
UV absorbent glass enables the fabrication of cylindrical 
cavities in SU 8 micros tructures that have aspect ratios of 8:1. 
ST freestanding three dimensional micro structure cyclindrical 

cavity microf abrication 
IT Photolithography 

(LIGA; fabrication' of a high aspect ratio, freestanding 
three-dimensional micros tructure ) 
IT Negative photoresists 

(chem. amplified; fabrication of a high aspect ratio, freestanding 
three-dimensional micro structure) 
IT Micromachining 

(fabrication of a high aspect ratio, freestanding three-dimensional 
mi cr os tructure ) 
IT X-ray detectors 

(fabrication of a high aspect ratio, freestanding three-dimensional 
microstructures for use in) 
IT Epoxy resins, uses 

RL: DEV {Device component use); USES (Uses) 

(layer of neg. photoresists formed by lacquer contg.) 
IT Electron tubes 

(multipliers, microchannel ; fabrication of a high aspect ratio, 
freestanding three-dimensional microstructures for use in) 
IT Sulfonium compounds 

RL: DEV (Device component use) ; USES (Uses) 

(triaryl; layer of neg. photoresists formed by lacquer 
contg . ) 
IT .84540-57-8, PGMEA 

RL: DEV (Device component use) ; USES (Uses) 

(PGMEA; solvent used to develop unexposed photoresist) 
IT 221273-01-4, SU 8 

RL: DEV (Device component use) ; USES (Uses) 

(a neg. -acting, UV-sensitive layer of photoresist used for 
microf abrication) 
IT 96-48-0, . gamma . -Butyrolactone 

RL: DEV (Device component use); USES (Uses) 

(solvent used to develop unexposed photoresist) 
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L40 ANSWER 8 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 2002:123579 HCAPLUS 
136: 171408 

Gray scale all-glass photomasks for photolithography application 
Wu, Che-Kuang 
USA 

U.S. Pat. Appl. Publ., 70 pp., Cont ,-in-part of U.S. Ser. No. 507,039. 
CODEN: USXXCO 
Patent 
English 

ICM C03C003-11 
NCL 501056000 
CC 57-1 (Ceramics) 

Section cross-reference ( s ) : 74, 76 
FAN.CNT 3 

PATENT NO. KIND DATE 



DN 
TI 
IN 
PA 
SO 

DT 
LA 
IC 



APPLICATION NO. DATE 



2001- 934218 
2000-507039 

2002- 160573 



20010821 
20000218 
20020530 



PI US 2002019305 Al 20020214 US 

US 6562523 Bl 20030513 US 

US 6524756 Bl 20030225 US 

PRAI US 1996-30258P P 19961031 

US 1997-961459 B2 19971030 

US 2000-507039 A2 20000218 

US 2001-934218 Al 20010821 
AB A narrowly defined range of zinc silicate glass compns . is found 

to produce High Energy Beam Sensitive-glass (HEBS-glass 

) that possesses the essential properties of a true gray level mask which 
is necessary for the fabrication of general three dimensional 
micros true tures with one optical exposure in a conventional 
photolithog. process. The essential properties are (a) the mask pattern 
or image is grainiless even when obsd. under optical microscope at 
1000. times, or at higher magnifications, (b) the HEBS-glass is 
insensitive and/or inert to photons in the spectral ranges employed in 
photolithog. processes, and is also insensitive and/or inert to visible 
spectral range of light so that a HEBS-glass mask blank and a 
HEBS-glass mask are permanently stable under room lighting 
conditions, (c) The HEBS-glass is sufficiently sensitive to 
electron beam exposure, so that the cost of making a mask using an e-beam 
writer is affordable for at least certain applications, (d) the e-beam 
induced optical d. is an unique function of, and is a reproducible 
function of electron dosages for one or more combinations of the 
parameters of an e-beam writer. The parameters of e-beam writers include 
beam acceleration voltage, beam current, beam spot size, addressing grid 
size and no. of retraces. The method of fabricating three-dimensional 
micros true tures using HEBS-glass gray scale photomask 
for three dimensional profiling of photoresist and reproducing 
the photoresist replica in the substrate with the 

existing micro- fabrication methods normally used for the prodn. of 
microelectronics is described. 
ST glass zinc silicate photomask photolithog photoresist 

microelectronic 
IT Electron beams 

(glass sensitive to; gray scale all-glass photomasks for 
photolithog. application) 
IT Photolithography- 
Photoresists 

(gray scale photomask for; gray scale all-glass photomasks for 
photolithog. application) 
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IT Micro structure 

(three dimensional; gray scale all-glass photomasks for 
photolithog. application) 
IT Silicate glasses 

RL: PEP (Physical, engineering or chemical process); TEM (Technical or 
engineered material use); PROC (Process); USES (Uses) 

(zinc silicate glass, High Energy Beam Sensitive-glass; gray scale 
all-glass photomasks for photolithog. application) 
IT Photomasks (lithographic masks) 

(zinc silicate glass, all-glass photomasks; gray scale all-glass 
photomasks for photolithog. application) 
IT 1303-86-2, Boron oxide, uses 1344-28-1, Alumina, uses 7782-50-5, 
Chlorine, uses 13463-67-7, Titanium oxide, uses 
RL: MOA (Modifier or additive use); USES (Uses) 

(component of zinc silicate glass; gray scale all-glass photomasks for 
photolithog. application) 
IT 1314-13-2, Zinc oxide, uses 7631-86-9, Silica, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(component of zinc silicate glass; gray scale all-glass photomasks for 
photolithog. application) 
IT 14701-21-4, uses 20667-12-3, Silver oxide (Ag20) 

RL: DEV (Device component use) ; MOA (Modifier or additive use) ; USES 
(Uses) 

(ion exchanged surface layer on gray glass; gray scale all-glass 
photomasks for photolithog. application) 

L40 ANSWER 9 OF 73 WPIX (C) 2003 THOMSON DERWENT 

AN 2002-338318 [37] WPIX 

DNN N2002-265932 DNC C2002-097215 

TI Fabrication of suspended micros true ture with sloped support 

involves photolithographically transferring sloped pattern to 
photoresist layer using grey scale mask. 

DC A89 G06 L03 P78 P84 U12 

IN JEROMINEK, H 

PA (JERO-I) JEROMINEK H 

CYC 1 

PI US 2002018964 Al 20020214 (200237)* 15p G03F007-00 <— 

ADT US 2002018964 Al Provisional US 2000-214414P 20000628, US 2001-888989 
20010625 

PRAI US 2000-214414P 20000628; US 2001-888989 20010625 

IC ICM G03F007-00 
ICS B44C001-22 

AB US2002018964 A UPAB: 20020613 

NOVELTY - Fabricating a suspended microstructure with a sloped 
support comprises providing a structure having three stacked up layers 
including a first substrate layer, a second temporary layer and a third 
photoresist layer; and photolithographically transferring a sloped 
pattern to the third photoresist layer using a grey scale mask. 

DETAILED DESCRIPTION - Fabricating a suspended microstructure 
with a sloped support comprises: 

(a) providing a structure having three stacked up layers including a 
first substrate layer (70), a second temporary layer (71) and a third 
photoresist layer (72) ; 

(b) • photolithographically transferring a sloped pattern to the third 
photoresist layer using a grey scale mask; 

(c) etching the second layer through the third layer to obtain a 
surface with continuous slope (s) with a predetermined angle with respect 
to the first surface layer; 
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(d) depositing a fourth layer on the previous layers; 

(e) etching the fourth layer to obtain the sloped support; and 

(f) removing the second layer to obtain the microstructure 
with the sloped structure. 

USE - For fabricating a suspended microstructure with a 
sloped support. 

ADVANTAGE - The use of the grey scale mask technique allows 
manufacture of suspended micros true tures equipped with sloped 
supports with distinctive mechanical, electromechanical and other physical 
properties. It provides a reduction in the number of manufacturing steps 
and in manufacturing time and cost. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic side view of 
a step in the fabrication of the suspended microstructure. 

First substrate layer 70 

Second temporary layer 71 

Third photoresist layer 72 
Dwg . 9B/10 
FS CPI EPI GMPI 
FA AB; GI 

MC CPI: A11-C04D; A12-E07C; A12-L02B2; G06-D06; G06-E; G06-E02; G06-E04; 
G06-G; G06-G18; L04-C06B; L04-C06B1 
EPI: U12-B03F1 

L40 ANSWER 10 OF 73 JICST-EPlus COPYRIGHT 2003 JST 
AN 1020625630 JICST-EPlus 

TI Direct Photolithography on Optical Fiber End. 
AU SASAKI M; ANDO T; NOGAWA S; HANE K 
CS Tohoku Univ., Sendai, Jpn 

SO Jpn J Appl Phys Part 1, (2002) vol. 41, no. 6B, pp. 4350-4355. Journal 

Code: G0520B (Fig. 11, Ref. 19) 

ISSN: 0021-4922 
CY Japan 

DT Journal; Short Communication 
LA English ' 
STA New 

AB New photolithography techniques have been developed for fabricating an 
arbitrary structure on the optical fiber end. One 

technique consists of preparing a uniform resist film on the optical fiber 
end. The area of the fiber end is too small to apply the normal spin 
coating method. The surface tension of the resist strongly disturbs the 
film uniformity. The spray coating technique can be used to prepare a thin 
uniform resist film reducing the effect of the surface tension. Another 
technique is for transferring the arbitrary pattern aligned to the fiber 
core. The mask including the arbitrary pattern and the alignment guide 
hole is prepared using the self-aligning method. These techniques are 
promising for fabricating the microlens which improves the coupling 
efficiency between the laser diode and the fiber. The effect of 
the fabricated lens on the optical fiber end is confirmed, (author abst.) 
CC NC03030V (621.382.002.2) 

CT optical fiber; edge; photolithography; microlens; interfacial tension; 

self alignment; pattern formation; photoresist; photomask; 

semiconductor process 
BT optical element; optical system; fiber; part; lithography; lens (optics ) ; 

lens system; tension ( force) ; force; mechanical quantity; matching; 

photopolymer ; photosensitive material; photographic material; material; 

reactive polymer; functional polymer; macromolecule ; resist; mask; 

production process (control) ; process 
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L40 ANSWER 11 OF 73 JICST-EPlus COPYRIGHT 2003 JST 
AN 1020806818 JICST-EPlus 

TI Thermal Lithography for 100-nm Dimensions Using a Nano-Heat Spot of a 

Visible Laser Beam, 
AU KUWAHARA M; MIHALCEA C; ATODA N; TOMINAGA J 

LI J; SHI L P 

CS National Inst. Advanced Industrial Sci. And Technol . (ais t ) , Ibaraki, Jpn 

Data Storage Inst., Sgp 
SO Jpn J Appl Phys Part 2, (2002) vol. 41, no. 9A/B, pp. L1022-L1024. Journal 

Code: F0599B (Fig, 1, Tbl . 13) 

ISSN: 0021-4922 
CY Japan 

DT Journal; Short Communication 
LA English 
STA New 

AB A lithography technique called "thermal lithography" was proposed for 
fabricating nanometer-sized structures far beyond the 
optical diffraction limit. A focused laser spot was 
utilized to generate a spatially confined hot area in a 
photoresist film. We succeeded in fabricating lines and dots of 
100-nm dimensions by this technique. This dimension of the patterns was 
approximately one fifth of the theoretical diffraction limit of our 
optical system. The technique will be applied to the mastering process of 
optical disks as a low-cost lithography technique because of the cheap 
semiconductor laser chip, (author abst.) 

CC NC03030V; BK16040S (621.382.002.2; 539.211:539.63:621.375.826) 

CT laser lithography; laser heating; beam focusing; 

nanostructure; optical diffraction; thermal effect; photoresist; 
pattern formation; optical disk; semiconductor laser 

BT photolithography; lithography; heating; laser application; 

utilization; focusing; beam technique; technology; structure; 
electromagnetic wave diffraction; diffraction; coherent scattering; 
scattering; effect; photopolymer ; photosensitive material; photographic 
material; material; reactive polymer; functional polymer; macromolecule; 
resist; information medium; laser 

L40 ANSWER 12 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 20 02 (49): 34 89 COMPENDEX 

TI Fabrication of two-dimensional arrays of microlenses and their 

applications in photolithography. 
AU Wu, Ming-Hsien (Dept. of Chemistry and Chem. Biology Harvard University, 

Cambridge, MA 02138, United States) ; Whitesides, George M. 
SO Journal of Micromechanics and Microengineering v 12 n 6 November 2002 

2002. p 747-758 

CODEN: JMMIEZ ISSN: 0960-1317 
PY 2002 
DT Journal 

TC Application; Theoretical 
LA English 

AB This paper describes several methods for the fabrication of microlenses, 
and demonstrates a lithographic technique that uses a microlens array to 
pattern the intensity of light incident on photoresist. Three 
different methods were used to fabricate microlenses: (i) self-assembly of 
transparent microspheres, (ii) melting and reflow of photoresist 
on glass substrates and (iii) self-assembly of liquid 
polymers on f unctionalized surfaces. These methods provide different 
advantages and convenience for the fabrication of microlenses. Microlens 
arrays produced by these techniques were used in photolithography to 
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produce arrays of micropatterns in photoresist- The distribution 
of these micropatterns replicates the distribution of the microlenses in 
the array. Two types of illumination are used for exposure in this 
technique: collimated flood illumination and illumination through a mask. 
Depending on which type of exposure is used, a single microlens array can 
produce different patterns on its image plane: (i) an array of circular or 
noncircular microlenses under collimated illumination produces an array of 
optical micropatterns on an image plane positioned within micrometer 
distances from the lens array. The array of optical micropatterns 
corresponds to the distribution of spatial irradiance generated by simple 
lensing of the* microlens array. The shapes of these micropatterns depend 
on the shapes and profiles of the microlenses. (ii) Under illumination 
patterned by a mask, each microlens approximately replicates the image of 
the patterned light source and produces a micro-scale image of this source 
on its image plane. The array of microlenses generates an array of 
repetitive micropatterns on the common image plane of the lens array. The 
shapes of the micropatterns depend on the patterns of the masks. 
Gray-scale masks can be used to produce repetitive microstructures 
with controlled profiles. Both techniques can generate 
microstructures with submicron resolution. We demonstrate that 
both methods produce arrays of uniform micropatterns over an area larger 
than 10 cm2. 23 Ref s . 

CC 741.1 Light. Optics; 741.3 Optical Devices and Systems; 813.2 Coating 
Materials; 812.3 Glass; 815.1.1 Organic Polymers 

CT *Microoptics; Glass; Substrates; Fabrication; 

Silicones; Image quality; Microlenses; Lenses; Photoresists 

ST Liquid polymers; Micropattern 

L4 0 ANSWER 13 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 2002:821431 HCAPLUS 
DN 138:262584' 

TI A new fabrication process for ultra-thick microfluidic 
microstructures utilizing SU-8 photoresist 

AU Lin, Che-Hsin; Lee, Gwo-Bin; Chang, Bao-Wen; Chang, Guan-Liang 

CS Institute of Biomedical Engineering, National Cheng Kung University, 

Tainan, 701, Taiwan 
SO Journal of Micromechanics and Microengineering (2002), 12 (5), 590-597 

CODEN: JMMIEZ; ISSN: 0960-1317 
PB Institute of Physics Publishing 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
Section cross-reference ( s ) : 6 

AB The authors describe a new process for fabricating ultra-thick 
microfluidic devices utilizing SU-8 50 neg. photoresist (PR) by 
std. UV lithog. Instead of using a conventional spin coater, a simple 
1 const . -vol . -injection ' method is used to create a thick SU-8 PR film up 
to 1.5 mm with a single coating. The SU-8 PR is self-planarized during 
the modified soft-baking process and forms a highly-uniform surface 
without any edge bead effect, which commonly occurs while using a spin 
coater. Photomasks can be in close contact with the PR and a better 
lithog. image can be generated. Exptl . data show that the av. thickness 
is 494.32 .+-. 17.13 .mu.m for a 500 .mu.m thick film (n - 7) and the 
uniformity is less than 3.1 % over a 10 .times. 10 cm2 area. In this 
study, the temps, for the soft-baking process and post-exposure baking are 
120 and 60. degree. C, resp. These proved to be capable of reducing the 
processing time and of obtaining a better pattern definition of the SU-8 



KATHLEEN FULLER EIC 1700/PARKER LAW 308-4290 



SAGAR 09/993033 Page 19 

structures. The authors also report on an innovative photomask design for 
fabricating ultra-deep trenches, which prevents the structures 
from cracking and distorting during developing and hard-baking processes. 
Two microf luidic structures have been demonstrated using the developed 
novel methods, including a micronozzle for thruster- applications and a 
microf luidic device with micropost arrays for bioanal . applications. 
ST photolithog ultra thick photoresist SU8 microf luidic 

micros true ture fabrication 
IT Analytical apparatus 

(biochem, ; fabrication of ultra-thick microfluidic 
micros true ture s by std. UV lithog. using SU-8 
photoresist in relation to) 
IT Photomasks (lithographic masks) 

(design of photomasks for fabrication of ultra-thick microfluidic 
micro structures by std. UV lithog. using SU-8 
photoresist) 
IT Negative photoresists 
Photolithography 
(fabrication of ultra-thick microfluidic micros t rue tures by 
std. UV lithog. using SU-8 photoresist) 
IT Micromachines 

(microfluidic devices; fabrication of ultra-thick microfluidic 
microstructures by std. UV lithog. using SU-8 
photoresist) 
IT Nozzles 

(micronozzle; fabrication of ultra-thick micronozzle for thruster 
applications by std. UV lithog. using SU-8 photoresist) 
IT Reactors 

(microreactors ; fabrication of ultra-thick microfluidic 
microstructures by std. UV lithog. using SU-8 
photoresist in relation to) 
IT 84540-57-8, Propylene glycol methyl ether acetate 

RL: PEP (Physical, engineering or chemical process); PYP (Physical 
process) ;■ PROC (Process) 

(developer; fabrication of ultra-thick microfluidic 
microstructures by std. UV lithog. using SU-8 
photoresist) 
IT 273723-74-3, SU-8 50 

RL: PEP (Physical, engineering or chemical process) ; PYP (Physical 
process); TEM (Technical or engineered material use); PROC (Process); USES 
(Uses) 

(fabrication of ultra-thick microfluidic microstructures by 

std. UV lithog. using SU-8 photoresist) 
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TI Development of polymeric materials for waveguide components. 

AU Kusevic, Maja ( VTT Electronics, 90571 Oulu, Finland) ; Hiltunen, Marianne 

MT Intergrated Optics: Devices, Materials, and Technologies VI. 

MO SPIE 

ML San Jose, CA, United States 
MD 21 Jan 2002-23 Jan 2002 

SO Proceedings of SPIE - The International Society for Optical Engineering v 

4640 2002. p 344-351 

CODEN: PSISDG ISSN: 0277-786X 
PY 2002 
MN 60137 

DT Conference Article 
TC Application 
LA English 

AB The scalability to mass production and low cost are two driving forces 
towards multimode waveguide technologies. Organic-inorganic hybrid 
materials realized by sol-gel technology are promising choices for the 
fabrication of integrated optical circuits. This paper describes 
fabrication and characterization of the photo-patternable materials that 
are based on the sol-gel technology. The materials can be processed 
directly, using UV lithographic processing. Tailored polymeric materials 
are achieved, avoiding the use of the previously developed pre-hydrolyzed 
zirconium sol-gel precursors, which exhibit a lack of environmental 
stability. Films, which behave as a negative tone photoresist 
under UV-exposure, are fabricated by the spin-coating method on various 
substrates. The procedure shows the possibility for tailoring the 
refractive index and birefringence of the materials by varying the 
composition concentrations of the hybrid polymer system. Refractive 
indices vary from 1.4770 to 1.4950. The synthesized material also exhibits 
the possibility for birefringence optimization depending on the 
composition concentrations. The direct lithography process was 
demonstrated on various substrate materials (i.e., silicon 
wafer, glass, quartz, as well as flexible plastics, 

LTCC and semiconductor materials) . The film waveguides are characterized 

by using of prism coupling technique at various wavelengths. The 

morphology of the optical structures is measured with 

a white-light interferometer. 11 Refs. 
CC 741.3 Optical Devices and Systems; 815.1 Polymeric Materials; 54 9.3 Others 

(including Bismuth, Boron, Cadmium, Cobalt, Mercury, Niobium, Selenium, 

Silicon, Tellurium and Zirconium); 802.2 Chemical Reactions; 741.1 Light. 

Optics; 712.1.1 Single Element Semiconducting Materials 
CT ^Optical waveguides; Refractive index; Optical glass; Birefringence; 

Silicon wafers; Photoresists; Polymers; Sol-gels; Integrated 
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optoelectronics; Photolithography;- Zirconium; Hydrolysis; Optical films 
ST Multimode waveguide; Ultraviolet lithographic processing; Hybrid material 

L40 ANSWER 15 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 2002(13) :370 COMPENDEX 

TI Self-assembly templates by selective plasma surface modification of 

micropatterned photoresist. 
AU Seo,. Jeonggi (Berkeley Sensor and Actuator Center Department of 

Bioengineering Univ. of California at Berkeley, Berkeley, CA 94720, United 

States); Ertekin, Elif; Pio, Michael S.; Lee, Luke P. 
MT 15th IEEE International Conference on Micro Electro Mechanical Systems 

MEMS 2002. 

MO IEEE; Robotics and Automation Society 
ML Las Vegas, NV, United States 
MD 20 Jan 2002-24 Jan 2002 

SO Proceedings of the IEEE Micro Electro Mechanical Systems (MEMS) 2002. p 

192-195, (IEEE cat n 02CH37266) 

CODEN : PMEME5 
PY 2002 
MN 59062 

DT Conference Article 
TC Theoretical 
LA English 

AB Self-assembly templates, consisting of micro-patterned hydrophobic and 
hydrophilic regions, are fabricated using a plasma surface modification 
technique. With exposure to 02 plasma, photoresist, silicon, and 
glass can be modified to hydrophilic surfaces. When followed by 
SF6 or CF4 plasma, the surface of photoresist can be modified to 
hydrophobic while silicon and glass surfaces are not affected. 
The difference in surface energy between the hydrophilic and hydrophobic 
regions is large, as indicated by the differential contact angle of 120deg 
between the two regions for wetting with water. Photonic crystals are made 
from colloidal solutions and protein patterning is demonstrated using 
self-assembly templates made by selective plasma surface modification. The 
maximized surface energy difference between substrate and 

template patterning allows an ideal self-assembly of photonic crystals and 

selective attachment of proteins. 10 Refs. 
CC 704.1 Electric Components; 931 Applied Physics Generally; 932.3 Plasma 

Physics; 801.4 Physical Chemistry; 931.2. Physical Properties of Gases, 

Liquids and Solids; 712.1.1 Single Element Semiconducting Materials 
CT *Microelectromechanical devices; Microstructure; Hydrophilicity; 

Semiconducting silicon; Proteins; Hydrophobicity; Surface treatment; 

Plasma applications 
ST Self assembly template; Selective plasma surface; Micropatterned 

photoresist 
ET O 
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3D -microstructure replication processes using UV-curable 
acrylates 

Eisner, C; Dienelt, J.; Hirsch, D. 

Institut fur Oberf lachenmodif izierung, Leipzig, D-04318, Germany 

Microelectronic Engineering (2002), 65(1-2), 163-170 

CODEN: MIENEF; ISSN: 0167-9317 
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CC 37-3 (Plastics Manufacture and Processing) 

Section cross-reference ( s ) : 74 
AB Replica molding combined with UV-curing was evaluated as a means to 

fabricate 3D-micro- and nanostructures at low-cost and high throughput. 

Using acrylate photoresist as UV-curable liq. and Si wafers, the 

3 D-micro structures formed after UV-curing have excellent 

geometrical quality and are mech. stable enough to be used as masters in a 
subsequent replication process. The utilization of polyacrylate replicas 
as masters in replica molding is described. In order to avoid sticking 
during the master-replica sepn., an addnl . sepn. layer of f luoroalkyl-and 
alkyl-trichlorosilanes ( 1H, 1H, 2H, 2H-perf luorodecyltrichlorosilane, 
n-decyltrichlorosilane, n-octadecyltrichlorosilane) , was applied by 
plasma-enhanced chem. vapor deposition (PECVD) and conventional chem. 
procedures. The substrate used is float glass with 
org. adhesion layer and polyurethane acrylate mixts . 

ST acrylic polymer UV curing micros tructure fabrication replica 
molding; photolithog dry etching acrylic photoresist 
micro structure replica molding; silane adhesion layer sepn acrylic 
polymer micros tructure replication 

IT Photolithography 
Photoresists 

{ 3 D-micros tructure replication processes using UV-curable 
acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT Acrylic polymers, uses 

RL: CPS (Chemical process); PEP (Physical, engineering or chemical 
process); PYP (Physical process); TEM (Technical or engineered material 
use); PROC (Process); USES (Uses) 

(3 D-micros tructure replication processes using UV-curable 
acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT Polyurethanes , uses 

- RL: CPS (Chemical process); PEP (Physical, engineering or chemical 
process) ; PYP (Physical process) ; TEM (Technical or engineered material 
use); PROC (Process); USES (Uses) 

(acrylates; 3 D-micros tructure replication processes using 
UV-curable acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT Vapor deposition process 

(chem.; 3 D-micros tructure replication processes using 

UV-curable acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT Polymers, uses 

RL: CPS (Chemical process) ; PEP (Physical, engineering or chemical 
process); PYP (Physical process); TEM (Technical or engineered material 
use); PROC (Process); USES (Uses) 

(cryst., 3D-microstructures ; 3 D-micros tructure 

replication processes using UV-curable acrylate masters and silane 
sepn-. layers for fabrication of microoptical devices) 
IT Etching 

(dry; 3 D-micros tructure replication processes using 

UV-curable acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT Sputtering 

(etching, ion-beam; 3 D-micro structure replication processes 
using UV-curable acrylate masters and silane sepn. layers for 
fabrication of microoptical devices) 



KATHLEEN FULLER EIC 1700/PARKER LAW 308-42 90 



SAGAR 09/993033 Page 23 

IT Crosslinking 

{photochem. , UV; 3 D-micro structure replication processes 

using UV-curable acrylate masters and silane sepn. layers for 

fabrication of microoptical devices) 
IT Vapor deposition process 

(plasma; 3D-microstructure replication processes using 

UV-curable acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT Float glass 

RL: NUU (Other use, unclassified); USES (Uses) 
(replication substrate; 3D-microstructure 

replication processes using UV-curable acrylate masters and silane 
sepn. layers for fabrication of microoptical devices) 
IT Etching 

(sputter, ion-beam; 3D-microstructure replication processes 
using UV-curable acrylate masters and silane sepn. layers for 
fabrication of microoptical devices) 
IT 112-04-9, n-Octadecyltrichlorosilane 13829-21-5, Decyltrichlorosilane 
78560-44-8, 1H, 1H, 2H, 2H-Perf luorodecyltrichlorosilane 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 
process); PYP (Physical process); PROC (Process); USES (Uses) 
(sepn. layer; 3D-microstructure replication processes using 
UV-curable acrylate masters and silane sepn. layers for fabrication of 
microoptical devices) 
IT 7440-21-3, Silicon, processes 

RL: CPS (Chemical process) ; PEP (Physical, engineering or chemical 
process); PYP (Physical process); PROC (Process) 

(substrate; 3D-microstructure replication processes using 
UV-curable acrylate masters. and silane sepn. layers for fabrication of 
microoptical devices) 
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TI Microfluidic devices fabricated in poly (methyl methacrylate) using 

hot-embossing with integrated sampling capillary and fiber optics for 

fluorescence detection. 
AU Shize Qi; Xuezhu Liu; Ford, S.; Barrows, J.; Thomas, G. (Dept. of Chem., 

Louisiana State Univ., Baton Rouge, LA, USA); Kelly, K. ; McCandless, A.; 

Kun Lian; Goettert, J.; Soper, S.A. 
SO Lab on a Chip (May 2002) vol.2, no. 2, p. 88-95. 45 ref s . 

Published by: R, Soc. Chem 

CODEN: LCAHAM ISSN: 1473-0197 

SICI: 1473-0197 (200205 ) 2 : 2L. 88 :MDFP; 1-A 
DT Journal 
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TC Experimental 
CY United Kingdom 
LA English 

AB High-aspect-ratio micros true tures have been prepared using 

hot-embossing techniques in poly (methyl methacrylate ) (PMMA) from Ni-based 
molding dies prepared using LIGA {Lithographie, Galvanof ormung, 
Abformung) . Due to the small amount of mask undercutting associated with 
X-ray lithography and the high energy X-ray beam used during 
photoresist patterning, deep structures with sharp and 

smooth sidewalls have been prepared. The Ni-electrof orms produced devices 
with minimal replication errors using hot-embossing at a turn around time 
of 5 min per device. In addition, several different polymers (with 
different glass transition temperatures) could be effectively molded with 
these Ni-electroforms and many devices (>300) molded with the same master 
without any noticeable degradation. The PMMA devices consisted of 
deep and narrow channels for insertion of a capillary for the 
automated electrokinetic loading of sample into the microfluidic device 
and also, a pair of optical fibers for shuttling laser light to 
the detection zone and collecting the resulting emission for fluorescence 
analysis. Electrophoretic separations of double-stranded DNA ladders ( Phi 
X174 digested with Hae III) were performed with fluorescence detection 
accomplished using near-IR excitation. It was found that the narrow width 
of the channels did not contribute significantly to electrophoretic zone 
broadening and the plate numbers generated in the extended length 
separation channel allowed sorting of the 271/281 base pair fragments 
associated with this sizing ladder when electrophoresed in methylcellulose 
entangled polymer solutions. The dual fiber detector produced sub-attomole 
detection limits with the entire detector, including laser 
source, electronics and photon transducer, situated in a single box 
measuring 3"*10"*14" . 

CC A8780 Biophysical instrumentation and techniques; A6140K Structure of 

polymers, elastomers, and plastics; A8715M Interactions with radiations at 
the biomolecular level; A8750 Biological effects of radiations; A4281P 
Fibre optic sensors; fibre gyros; B2575F Fabrication of micromechanical 
devices; B0560 Polymers and plastics (engineering materials science); 
B7230E Fibre optic sensors 

CT BIOLOGICAL EFFECTS OF FIELDS; BIOLOGICAL TECHNIQUES; BIOMOLECULAR EFFECTS 
OF RADIATION; DNA; ELECTROPHORESIS; FIBRE OPTIC SENSORS; FLUORESCENCE; 
LIGA; MICROFLUIDICS; PHOTORESISTS; POLYMERS; SEPARATION 

ST high-aspect-ratio micro structures; hot-embossing techniques; 

polymethyl methacrylate devices; integrated sampling capillary; fiber 
optics; fluorescence detection; microfluidic devices; Ni-based molding 
dies; LIGA; mask; X-ray lithography; high energy X-ray beam; 
photoresist patterning; deep structures; sharp 

sidewalls; smooth sidewalls; Ni-electroforms; replication errors; glass 
transition temperatures; deep channels; narrow channels; 
automated electrokinetic loading; laser light; fluorescence 
analysis; electrophoretic separations; double-stranded DNA ladders; narrow 
width; electrophoretic zone broadening; plate numbers; extended length 
separation channel; base pair fragments; sizing ladder; methylcellulose 
entangled polymer solutions; dual fiber detector; near-infrared 
excitation; sub-attomole detection limits; laser source; 
electronics; photon transducer; Ni 

CHI Ni el 

ET Ni 
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TI DUV laser scanning: Keeping up with the roadmap. 
AU • Allen, Paul C. 

SO European Semiconductor Design Production Assembly v 24 n 4 April 2002 
2002. p 53-59 

CODEN: EUSEEK ISSN: 0265-6027 
PY 2002 
DT Journal 
TC Theoretical 
LA English 

AB The deep ultraviolet (DUV) laser scanning for 

maskmaking requirements of 130- and 100 nm technology nodes is discussed. 

DUV exposure wavelength is used to provide the resolution and critical 

dimension (CD) linearity required to expose narrow features and 

optical proximity correction (OPC) structures. It is 

shown that exposures at a wavelength of 257 nm, the use of existing 

chemically amplified DUV photoresist processes, and patterning 

by plasma etching can reproduce mask patterns with 2 00 nm OPC feature in 

4x photomasks . (Edited abstract) 

CC 741.3 Optical Devices and Systems; 714.2 Semiconductor Devices and 
Integrated Circuits; 744.4 Solid State Lasers; 741.1 Light. Optics; 
741.1.1 Nonlinear Optics; 714.1 Electron Tubes 

CT * Scanning; Neodymium lasers; Laser applications; 

Second harmonic generation; Ultraviolet radiation; Nonlinear optics; 
Cavity resonators; Bragg cells; Plasma etching; Nanotechnology 

ST Optical proximity correction (OPC) 

L40 ANSWER 19 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
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TI Optical fabrication: Ultraviolet etches transparent dielectrics, 
AU Brinkmann, Uwe 

SO Laser Focus World v 38 n 12 December 2002 2002. p 33-34 

CODEN: LFWOE8 ISSN: 1043-8092 
PY 2002 
DT Journal 
TC Theoretical 
LA English 

AB The application of ultraviolet etches for the microablation of polymers 
was presented. The pattern to be generated was imaged onto the 
solid-liquid interface through the UV-transmissive substrates. The given 
method uses radiation from standard excimer lasers and also work 
on deep-UV-transparent materials .( Edited abstract) 5 Ref s . 

CC 708.1 Dielectric Materials; 802.2 Chemical Reactions; 741.3 Optical 

Devices and Systems; 531.2 Metallography; 714.2 Semiconductor Devices and 
Integrated Circuits 

CT ^Dielectric materials; Etching; Optical materials; Micros true tu re 
; Photoresistors 

ST Ultraviolet etches 

L40 ANSWER 20 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
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TI Proceedings of SPIE: Micromachining and microf abrication process 
technology VII. 

MT Micromachining and Microf abrication Process Technology VII. 
MO SPIE-The Interantional Society for Optical Engineering 
ML San Francisco, CA, United States 
MD 22 Oct 2001-24 Oct 2001 

SO Proceedings of SPIE - The International Society for Optical Engineering v 
4557 2001. 484p 
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CODEN: PSISDG ISSN: 0277-786X 
PY 2001 
MN 60045 

DT Conference Proceedings 
TC Application; Theoretical 
LA English 

AB The proceedings contains 56 papers from the Proceedings of SPIE: 

Micromachining and Microf abrication Process Technology VII. Topics 
discussed include: planarization of deep trenches; stacked 
ultradeep X-ray lithography exposures: preliminary results; prediction of 
particulate characteristics in an expanding laser plume; wafer 
dicing by laser-induced thermal shock process; novel bonding ■ 
method for polymer-based microf luidic platforms; micromachining of 
ultrananocrystalline diamond; and design and fabrication of micromachined 
microwave transmission lines . (Edited abstract) 

CC 601.1 Mechanical Devices; 802.2 Chemical Reactions; 714.2 Semiconductor 
Devices and Integrated Circuits; 813.2 Coating Materials; 713 Electronic 
Circuits; 604.2 Machining Operations 

CT *Microelectromechanical devices; Micromachining; Electrodes; Gyroscopes; 
Spin coating; Stiction; Photolithography; Micros true ture; 
Polycrystalline materials; Etching; Silicon wafers; Photoresists 
; Microelectronics 

ST Micro technologies; Optical microsystems; Etching rate control; Gas 
mixtures; Microgratings ; Stress gradients; Micromachined vibrating 
gyroscopes (MVG) ; Planarization; Wafer dicing films; EiRev 
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TI Recrystallization of amorphous silicon film with two-step laser 

radiation using metallic mask 
IN Delia Sala, Dario; Fortunato, Guglielmo; Mittiga, Alberto; Mariucci, 

Luigi; Pecora, Alessandro; Carluccio, Roberto; Foglietti, Vittorio 
PA Enea Ente Per Le Nuove Tecnologie, L'energia E L'ambiente, Italy; 

Consiglio Nazionale Delle Ricerche * 
SO Ital., 64 pp. 

CODEN: ITXXBY 
DT Patent 
LA Italian 
IC ICM H01L 

CC 75-1 (Crystallography and Liquid Crystals) 

Section cross-reference ( s ) : 76 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI IT 1305307 Bl 20010504 IT 1999-RM182 19990324. 

PRAI IT 1999-RM182 19990324 

AB To improve the microstructure homogeneity and performance of 

polycryst. Si obtained by impulse laser recrystn. of amorphous 

Si films, excimer laser irradn. is performed in 2 sequential 

steps with different spatial distribution of the radiation and using a 

metallic mask that is not transparent to the laser radiation in 

the first step. In the first step the photomask may be a thin film of a 

metallic absorber that is opaque to UV radiation, deposited on a 

substrate of quartz or other material that is not 

absorbent of UV, to create temp, gradients that localize the point of 
germination of the crystd. Si; the second step is performed without the 
mask to propagate the seed crystal over the entire surface of the film, 
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maintaining the original spacing and orientation. Preferred masks consist 
of a multilayer of the metals Cr, Nb, Mo, and W. With this method, fewer 
passes are needed for polycrystn., and interferences of structural defects 
(grain boundary) on the flow of elec. current are prevented. 
ST laser recrystn silicon film metallic mask 
IT Recrystallization 

(laser; recrystn. of amorphous silicon. film with two-step 
laser radiation using metallic mask) 
IT Photoresists 

(metallic; recrystn. of amorphous silicon film with two-step 
laser radiation using metallic mask) 
IT 7439-98-7, Molybdenum, uses 7440-03-1, Niobium, uses 7440-33-7, 
Tungsten, uses 7440-47-3, Chromium, uses 
RL: NUU (Other use, unclassified) ; USES (Uses) 

(recrystn. of amorphous silicon film with two-step laser 
radiation using metallic mask) 
IT 7440-21-3, Silicon, processes 

RL: PEP (Physical, engineering or chemical process); PYP (Physical 
process); PROC (Process) 

(recrystn. of amorphous silicon film with two-step laser 
radiation using metallic mask) 

L40 ANSWER 22 OF 73 WPIX (C) 2003 THOMSON DERWENT 

AN 2002-089756 [12] WPIX 

DNN N2002-066167 DNC C2002-027640 

TI Fabrication of microstructures on substrate, involves exposing 

second regions of resist layer by aligning exposure of second regions to 
first regions. 

DC L03 P84 Ull 

IN MCREYNOLDS, R J; MC REYNOLDS, R J 

PA . (MCRE-I) MCREYNOLDS R J; (CALI-N) CALIPER TECHNOLOGIES CORP 
CYC 23 

PI WO 2001084242 Al 20011108 (200212)* EN 23p G03F007-26 <— 
RW: AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE TR 
W: AU CA 

US 2002004182 Al 20020110 (200212) G03F007-26 <— 

AU 2001059355 A 20011112 (200222) G03F007-26 <— 

EP 1279071 Al 20030129 (200310) EN G03F007-26 <— 

R: AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU MC NL PT SE TR 
US 6569607 B2 20030527 (200337) G03F007-00 <— 

ADT WO 2001084242 Al WO 2001-US14125 20010501; US 2002004182 Al Provisional US 

2000- 201504P 20000503, US 2001-846679 20010501; AU 2001059355 A AU 

2001- 59355 20010501; EP 1279071 Al EP 2001-932865 20010501, WO 
2001-US14125 20010501; US 6569607 B2 Provisional US 2000-201504P 20000503, 
US 2001-846679 20010501 

FDT AU 2001059355 A Based on WO 200184242; EP 1279071 Al Based on WO 200184242 

PRAI US 2000-201504P 20000503; US 2001-846679 20010501 

IC ICM G03F007-00; G03F007-26 
ICS H01L021-00 

AB WO 200184242 A UPAB: 20020221 

NOVELTY - Microstructures are fabricated by providing a 
substrate having a first surface disposed with a resist layer. First 
regions of the resist layer are exposed to an environment that renders the 
resist layer more or less soluble in a developer solution. The resist 
layer is then developed. Second regions of the resist layer are exposed by 
aligning exposure of the second regions to the first regions. 

DETAILED DESCRIPTION - Fabrication of microstructures on a 
substrate involves providing substrate having a first surface disposed 
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with a resist layer. First selected regions of the resist layer are 
exposed to an environment that renders the resist layer more or less 
soluble in a developer solution. The resist layer is then developed in the 
developer solution to expose first selected regions of the substrate. 
Second selected regions of the resist layer are then exposed to an 
environment that renders the resist layer more or less soluble in the 
developer solution by aligning exposure of the second selected regions to 
the first selected regions. The first selected regions of the substrate 
surface are etched. The second selected regions of the resist layer are 
then developed to expose second selected regions of the substrate. The 
first and second selected regions of the substrate surface are then 
etched. 

USE - The method is used for fabricating micro structures on 
a substrate. 

ADVANTAGE -The method eliminates the need for an additional resist 
coating removal and/or resist re-coating step. It allows for the formation 
of a multi-depth substrate. 
Dwg. 0/5 

FS CPI EPI GMPI 

FA AB 

MC CPI: L04-C06B; L04-C07 

EPI: U11-C01J8; U11-C07D 

L40 ANSWER 23 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 2001:856534 HCAPLUS 
DN 137:137154 

TI Photolithographic generation of protein micropatterns for neuron culture 
applications 

AU Sorribas, Helga; Padeste, Celestino; Tiefenauer, Louis 

CS Laboratory for Micro- and Nanotechnology, Paul Scherrer Institut, 

Villigen, CH-5232, Switz. 
SO Biomaterials (2001), Volume Date 2002, 23(3), 893-900 

CODEN: BIMADU; ISSN: 0142-9612 
PB Elsevier Science Ltd. 
DT Journal 
LA English 

CC 9-11 (Biochemical Methods) 

Section cross-reference ( s ) : 13 

AB Std. pos. photoresist techniques were adapted to generate 

micropatterns of proteins on glass and oxide surfaces. Both 
lift-off and plasma-etching techniques were used to transfer the 
photoresist pattern into a layer of covalently immobilized 
■ protein. The surface properties of the areas adjacent to the patterns 
were altered by chem. surface modification. Using a combination of the 
lift-off and the etching process complementary patterns of two different 
proteins were generated. The biochem. and biol. functionality of the 
protein patterns were assessed by immunostaining and by investigating the 
outgrowth of neurites from neurons plated on the patterned 
substrates. -The investigated patterning processes are compatible 
with microstructuring and thin film processes, and may be used to generate 
functional surfaces for sensor and neuron culture applications. 

ST photolithog generation protein micropattern neuron culture 

IT Immunoglobulins 

RL: PEP (Physical, engineering or chemical process) ; PYP (Physical 
process); PROC (Process) 

(G; photolithog. generation of protein micropatterns for 
neuron culture applications) 

IT Nerve 
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j 

(neuron; photolithog. generation of protein micropatterns for 
neuron culture applications) 
IT Animal tissue culture 
Axon 
Films 

Immobilization, molecular 
Micro structure 
Photolithography 
Positive photoresists 

(photolithog. generation of protein micropatterns for neuron 
culture applications) 
IT Proteins 

RL: ARU (Analytical role, unclassified) ; PEP (Physical, engineering or 
chemical process); PYP (Physical process); ANST (Analytical study); PROC 
(Process) 

(photolithog- generation of protein micropatterns for neuron 
culture applications) 
IT Antibodies 

RL: PEP (Physical, engineering or chemical process) ; PYP (Physical 
process); PROC (Process) 

(photolithog. generation of protein micropatterns for. neuron 
culture applications) 
IT Etching 

(plasma; photolithog. generation of protein micropatterns for 

neuron culture applications) 
RE.CNT 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Bernard, A; Langmuir 1998, V14, P2225 HCAPLUS 

(2) Blawas, A; Biomaterials 1998, V19, P595 HCAPLUS 

(3) Branch, D; Med Biol Eng Comput 1998, V36, P135 MEDLINE 

(4) Clemence, J; Bioconjugate Chem 1998, V6, P411 

(5) Corey, J; IEEE Trans Biomed Eng 1996, V43, P944 MEDLINE 

(6) Flounders, A; Biosensors Bioelectron 1997, V12, P447 HCAPLUS 

(7) Gross, G; J Neurosci Meth 1993, V50, P131 MEDLINE 

(8) Ito, Y; Biomaterials 1999, V20, P2333 HCAPLUS 

(9) Jackmann, R; Science 1995, V269, P664 

(10) Kane, R; Biomaterials 1999, V20, P2363 HCAPLUS 

(11) Kleinfeld, D; J Neurosci 1988, V8, P4098 HCAPLUS 

(12) Kossek, S; J Mol Recog 1996, V9, P485 HCAPLUS 

(13) Lorn, B; J Neurosci Meth 1994, V50, P385 

(14) Maher, M; J Neurosci Meth 1999, V87, P45 MEDLINE 

(15) Martinoia, M; J Neurosci Meth 1999, V87, P35 

(16) Mrksich, M; Trends Biotechnol 1995, V13, P228 HCAPLUS 

(17) Nicolau, D; Biosensors Bioelectron 1999, V14, P317 HCAPLUS 

(18) Sonderegger, P; EMBO J 1985, V4, P1395 HCAPLUS 

(19) Sorribas, H; J Neurosci Meth 2001, V104, P133 HCAPLUS 

(20) Stenger, D; Enabling technologies for cultured neural networks 1994 

(21) Stoeckli, E; Develop Biol 1996, V177, P15 HCAPLUS 

(22) Tai, H; Biotechnol Prog 1998, V14, P364 HCAPLUS 

(23) Tiefenauer, L; Biosensors Bioelectron 1998, V12, P213 

L40 ANSWER 24 OF 73 JICST-EPlus COPYRIGHT. 2003 JST 
AN 1010758405 JICST-EPlus 

TI Optimizing Two-Photon Initiators and Exposure Conditions for 

Three-Dimensional Lithographic Microf abrication . 
AU KUEBLER S M; RUMI M; WATANABE T; BRAUN K; CUMPSTON B H; HEIKAL A A; 

ERSKINE L L; THAYUMANAVAN S; PERRY J W 
CS Univ. Arizona, Az 
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SO J Photopolym Sci Technol, (2001) vol. 14, no. 4, pp. 657-668. Journal 

Code: L0202A (Fig. 12, Tbl . 1, Ref. 31) 

CODEN: JSTEEW; ISSN: 0914-9244 
CY Japan 

DT Journal; Article 
LA English 
STA New 

AB The radical photoinitiation characteristics of a range of D-.PI.-D 
chromophores (where D is an electron-donor and .PI. is a biphenyl, 
stilbene, or bis ( styryl) benzene conjugated bridge) under two-photon 
excitation are reported. Photo-crosslinkable resins were formulated with 
these initiators and were used to fabricate a variety of complex 
three-dimensional structures by two-photon induced polymerization (TPIP) . 
These structures illustrate that TPIP can be a highly versatile technique 
for the rapid single-step fabrication of complex micros true tures 
and devices . The new two-photon resins were found to be as much as 50 
times more sensitive than resins containing conventional UV initiators. 
The increased two-photon sensitivity is attributed to the large two-photon 
absorption cross-sections and the efficient electron-transfer mediated 
initiation of the polymerization by the D-.PI.-D chromophores. A 
three-dimensional test-structure was used to evaluate how varying the 
intensity and the exposure times affects the shape and dimensions of the 
polymerization volume element (voxel ) . Conditions were found for which the 
voxel could be as small as -200nm in width and -7 00nm in length, even 
though the wavelength of the two-photon excitation radiation was 775nm. 
{ author abst . ) 

CC NC03030V; CB08020F (621.382.002.2; 544.522) 

CT laser lithography; fine patterning; microelectronics; 

exposure (photography) ; photoinitiator ; donor; conjugation; photon; 
photoresist; radical polymerization; acrylic resin 

BT photolithography; lithography; working and processing; electronics; 
technology; photosensitizer; sensitizer; photographic chemicals; 
photographic material; material; additive; admixture; polymerization 
initiator; gauge boson; elementary particle; photopolymer ; photosensitive 
material; reactive polymer; functional polymer; macromolecule; resist; 
polymerization; chemical reaction; polymer; .thermoplastic; plastic 



L40 ANSWER 25 OF 73 INSPEC COPYRIGHT 2003 IEE DUPLICATE 2 

AN 2002:7405869 INSPEC DN B2002-11-2575F-014 

TI LIGA: a fabrication technology for industry?. 

AU Lawes, R.A. ; Arthur, G. ; Schneider, A. (Central Micros tructure Facility, 

Rutherford Appleton Lab., Chilton, UK) 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (2001) vol.4593, p. 145-55. 13 refs. 

Published by: SPIE-Int. Soc. Opt. Eng 

Price: CCCC 0277-786X/01/$15 . 00 

CODEN: PSISDG ISSN: 0277-786X 

SICI : 0277-786X (2 001) 4593L . 145 : LFTI ; "l-M 

Conference: Design, Characterization, and Packaging for MEMS and 
Microelectronics II. Adelaide, SA, Australia, 17-19 Dec 2001 
Sponsor (s): SPIE; U.S. Air Force Office of Sci. Res.; Asian Office of 
Aerosp. Res. & Dev.; et al 
DT Conference Article; Journal 

TC Economic Aspects; Practical; Theoretical; Experimental 
CY United States 
LA English 

AB LIGA is a technology that offers significant advantages where high 
accuracy, high aspect ratio micros tructures are required. The 



KATHLEEN FULLER EIC 17 00/ PARKER LAW 308-4290 



1 

SAGAR 09/993033 



Page 31 



application of LIGA to the manufacture of real products has been delayed 
by technical problems that exist with the individual process steps and the 
limited availability of integrated facilities, enabling users to 
subcontract the complete manufacturing process. These problems have been 
dominated by the limited availability of high quality masks, long and 
expensive exposure at synchrotron radiation sources and the 
electrodeposition of thick stress-free layers. This paper describes the 
practical solutions developed at the Central Micros true ture 
Facility, RAL, for the key process steps of manufacturing high precision 
gold-on-beryllium masks, exposure of SU-8 resist using a 2 GeV 
synchrotron, electrodeposition of deep (> 500 mu m) , stress-free 
metal layers and resist stripping procedures for 3 mu m minimum features 
up to 500 mu m deep on 4-6 inch wafers. A cost model shows that 
the reduction in the exposure time using SU-8 instead of PMMA resist may 
enable X-ray LIGA to be cost competitive with other techniques such as UV 
LIGA, DRIE or direct laser ablation. 
CC B2575F Fabrication of micromechanical devices; B0520J Deposition from 
liquid phases 

CT BERYLLIUM; COSTING; ELECTRODEPOSITION; GOLD; LIGA; MASKS; MICROMECHANICAL 
DEVICES; PHOTORESISTS 

ST X-ray LIGA process; fabrication technology; high aspect ratio 

micros tructures; manufacturing process; high quality masks; high 
precision Au-on-Be masks; SU-8 resist exposure; synchrotron radiation 
sources; electrodeposition; stress-free metal layers; resist stripping 
procedures; cost model; exposure time reduction; 2 GeV; 500 micron; 3 
micron; 4 to 6 inch; Au-Be 

CHI Au-Be int, Au int, Be int, Au el. Be el 

PHP electron volt energy 2.0E+09 eV; size 5.0E-04 m; size 3.0E-06 m; size 

1.0E-01 to 1.5E-01 m 
ET Au; Be; Au*Be; Au sy 2; sy 2; Be sy 2; Au-Be 

L40 ANSWER 26 OF 73 INSPEC COPYRIGHT 2003 IEE 

AN 2001:6904292 INSPEC DN B2 001-05-2575F-057 

TI Patterning, electroplating and removal of SU-8 moulds by excimer 

laser micromachining . 
AU Ghantasala, M.K.; Hayes, J. P.; Harvey, E.C. (Ind. Res. Inst., Swinburne 

Univ. of Technol . , Hawthorn, Vic, Australia); Sood, D.K. 
SO Journal of Micromechanics and Microengineering (March 2001) vol.11, no. 2, 

p. 133-9. 22 refs. 

Doc. No.: S0960-1317 (01) 15517-8 

Published by: IOP Publishing 

Price: CCCC 0960-1317/2 001/ 020133+07$30 . 00 

CODEN: JMMIEZ ISSN: 0960-1317 

SICI : 0960-1317 (200103) 11 : 2L . 133 : PERM; 1-9 
DT Journal 
TC Experimental 
CY United Kingdom 
LA English 

AB The ablation characteristics of the SU-8 photoresist (spun on Si 
wafers) under 24 8 KrF excimer pulsed laser radiation 

have been studied. The variation of etch rate with fluence has been 
investigated in the range 0.05-3.01 J cm-2 . The threshold fluence for 
ablation of SU-8 is measured to be about 0.05 J cm-2. The etch rate of 
SU-8 is found to be higher than that of polyimide (previously reported) 
under similar conditions. We have investigated the effects of different 
prebake temperatures (90, 110, 120 and 200 degrees C) on ablation 
characteristics, which are found to be similar for. all temperatures. The 
effect of increasing the number of laser shots {from 10 to 
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10000) has been examined at different fluences in order to understand the 
etch-rate variation near the 'end of film' stage of ablation. The results 
of our analysis using scanning electron microscopy, profilometry and 
optical microscopy reveal the very smooth morphology of the etched 
surfaces with no significant debris, no noticeable damage to underlying 
silicon and the gradual build-up of a carbonaceous film outside and around 
the etch pits. We find SU-8 very suitable for excimer ablation lithography 
and have demonstrated this by patterning a gear structure in an SU-8 
resist layer with an aspect ratio of 4.5. For the first time, we have 
shown that the laser mi croma chining technique has the potential 
to cleanly remove SU-8 after electroplating a micro structure 
with copper. 

CC B2575F Fabrication of micromechanical devices; B2550G Lithography 

(semiconductor technology) ; B4360B Laser materials processing; B0520J 

Deposition from liquid phases 
CT ELECTROPLATING; LASER ABLATION; LASER BEAM ETCHING; 

LASER BEAM MACHINING; MICROMACHINING; MOULDING; 

PHOTORESISTS 

ST electroplating; SU-8 photoresist mould; excimer laser 

micromachining;. excimer ablation lithography; etch rate; prebake 
temperature; scanning electron microscopy; profilometry; optical 
microscopy; surface morphology; carbonaceous film; gear structure; aspect 
ratio; copper micro structure; 248 nm; 90 to 200 C; Si; Cu 

CHI Si sur, Si el; Cu el 

PHP wavelength 2.48E-07 m; temperature 3.63E+02 to 4.73E+02 K 
ET Si; F*Kr; KrF; Kr cp; cp; F cp; C; Cu 

L40 ANSWER 27 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 2002:202033 HCAPLUS 
DN 136:377331 

TI Multilevel microstructures and mold inserts fabricated with 

planar and oblique x-ray lithography of SU-8 negative photoresist 
AU Jian, Linke; Desta, Yohannes M. ; Goettert, Jost 

CS Center for Advanced Microstructures and Devices, Louisiana State 
University, USA 

SO Proceedings of SPIE-The International Society for Optical Engineering 

(2001), 4557 (Micromachining and Microf abrication Process Technology VII), 
69-76 

CODEN: PSISDG; ISSN: 0277-786X 
PB SPIE-The International Society for Optical Engineering 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 

AB For patterning thick photoresist films, x-ray lithog. is 

superior to optical lithog. because of the use of a shorter wavelength and 

a very large depth of focus. SU-8 neg. resist is well suited to 

pattern tall, high-aspect ratio microstructures in UV optical 

and x-ray lithog. with rapid prototyping capability due to its high 

sensitivity. ■ The neg. tone of the SU-8 resist offers advantages in 

fabricating multilevel and non-planar microstructures using 

x-ray lithog. or a combination of x-ray and UV optical lithog. In this 

paper, the authors present a fabrication process for multilevel metallic 

mold insert by a combination of multilayer SU-8 patterning, 

poly (dimethylsiloxane) (PDMS) molding, and nickel electroplating to make 

final nickel mold inserts that are suitable for injection molding and hot 

embossing of plastics and ceramics. 

ST multilevel micro structure mold insert x ray lithog SU8 
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photoresist; UV x ray lithog SU8 photoresist 
micros true ture mold insert 
IT X-ray lithography 

(LIGA; multilevel micros tructures and mold inserts fabricated 
on Si wafer using combination of UV and x-ray lithog. using SU-8 neg. 
photoresist) 
IT Negative photoresists 

(chem. amplified; multilevel microstructures and mold inserts 
fabricated on Si wafer using combination of UV and x-ray lithog. using 
SU-8 neg. photoresist) 
IT Electrodeposition 
Microstructure 
Molds (forms) 

Pho t ol i thogr aphy 
(multilevel microstructures and mold inserts fabricated on Si 
wafer using combination of UV and x-ray lithog. using SU-8 neg. 
photoresist) 
IT Polysiloxanes , processes 

RL: PEP (Physical, engineering or chemical process) ; PYP (Physical 
process) ; TEM (Technical or engineered material use) ; PROC (Process) ; USES 
(Uses) 

(multilevel microstructures and mold inserts fabricated on Si 
wafer using combination of UV and x-ray lithog. using SU-8 neg. 

photoresist) 

IT 7440-02-0, Nickel, processes 

RL: PEP (Physical, engineering or chemical process); PYP (Physical 
process); PROC (Process) 

(multilevel microstructures and mold inserts fabricated on Si 
wafer using combination of UV and x-ray lithog. using SU-8 neg. 
photoresist) 

IT 9016-00-6, Poly (dimethylsiloxane) 31900-57-9, Poly (dimethylsiloxane) 
221273-01-4, SU. 8 

RL: PEP (Physical, engineering or chemical process); PYP (Physical 
process); TEM (Technical or engineered material use); PROC (Process); USES 
(Uses) 

(multilevel microstructures and mold inserts fabricated on Si 
wafer using combination of UV and x-ray lithog. using SU-8 neg. 
photoresist) 

RE.CNT 13 THERE ARE 13 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Anon; http://aveclafaux.freeservers.com/SU-8.html 

(2) Anon; http://www.camd.lsu.edu/beamlines.htm 

(3) Anon; http://www.imm-mainz.de/LNews/LNews_3/jenopt.html 

(4) Anon; http://www.microchem.com 

(5) Desta, Y; Fourth International Workshop on High-Aspect-Ratio 
Micro-Structure Technology Book of Abstracts 2001, P29 

(6) Hruby, J; MRS Bulletin 2001 

(7) Jian, L; Fourth International Workshop on High-Aspect-Ratio Micro-Structure 
Technology Book of Abstracts 2001, P79 

(8) Kim, K; Fourth International Workshop on High-Aspect-Ratio Micro-Structure 
Technology Book of Abstracts 2001, P147 HCAPLUS 

(9) Lee, K; J Vac Sci Technol 1995, VB13(6), P3012 

(10) Ling, Z; Proc SPIE 2000, V3999, P1019 

(11) Lorenz, H; Sensors and Actuators A 1995, V64, P33 

(12) Madou, M; Fundamentals of Microf abrication 1997 

(13) Malek, C; Proc SPIE 1998, V3512, P227 
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AN 2001:250393 HCAPLUS 
DN 135:39593 

TI Batch transfer of LIGA micros true tures by selective 

electroplating and bonding 
AU Pan, Li -Wei; Lin, Liwei 

CS Mechanical Engineering and Applied Mechanics, University of Michigan, MI, 
48109, USA 

SO Journal of Microelectromechanical Systems (2001), 10(1), 25-32 

CODEN: JMIYET; ISSN: 1057-7157 
PB Institute of Electrical and Electronics Engineers 
DT Journal 
LA English 

CC 76-14 {Electric Phenomena) 

AB A flip-chip, batch transfer process for LIthographie, Galvanof ormung and 
Abformung (LIGA) micros true tures was demonstrated by selective 
electroplating and bonding. Single layer LIGA microstructures 
with thickness of 200 .mu.m are fabricated on a dummy substrate 1st. They 
are then batch transferred to an IC substrate by bonding via 
electroplating. After the selective bonding process, the originally fixed 
microstructures become free-standing, moveable devices. The 
electroplating and bonding process is conducted at 50. degree, with applied 
electroplating c.d. at 68.3 AM2 and it takes . apprx.80 min to complete the 
bonding process. Exptl . , an electrothermally-driven LIGA microgripper was 
demonstrated to operate after the batch transfer process. When a max. 
input current of 1.6 amp is applied, the tip of the microgripper moves 92 
.mu.m. This flip-chip assembly process enables a new class of integrated 
electro-mech . manufg. at a low processing temp, massively and in parallel. 
[551] . 

ST batch transfer LIGA micros tructure selective electroplating 

bonding 
IT Electrodeposition 

Electronic packaging process 

Integrated circuits 

Joining 

Micromachines 

(batch transfer of LIGA microstructures by selective 
electroplating and bonding) 
IT Glass substrates 

(batch transfer of LIGA microstructures by selective 
electroplating and bonding on) 
IT Adhesion promoters 
Photolithography 
Positive photoresists 
Vapor deposition process 

(batch transfer of LIGA microstructures by selective 
electroplating and bonding using) 
IT Holders 

(microgripper; batch transfer of LIGA microstructures by 

selective electroplating and bonding) 
IT Plasma 

(oxygen; batch transfer of LIGA microstructures by selective 
electroplating and bonding using) 
IT Ashing 

(plasma; batch transfer of LIGA microstructures by selective 
electroplating and bonding using) 
IT 7440-50-8, Copper, processes 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 
process); REM (Removal or disposal); PROC (Process); USES (Uses) 
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(adhesion layer; batch transfer of LIGA micros tructures by 
selective electroplating and bonding using) 
IT 154214-84-3, AZ 1805 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(batch transfer of LIGA micros tructures by selective 
electroplating and bonding using) 
IT 7440-02-0, Nickel, processes 7440-47-3, Chromium, processes 7440-57-5 
Gold, processes 343931-44-2, AZ 1827 

RL: PEP (Physical, engineering or chemical process) ; TEM (Technical or 
engineered material use); PROC (Process); USES (Uses) 
(batch transfer of LIGA micro structures by selective 
electroplating and bonding using) 
IT 1336-21-6, Ammonium hydroxide 7758-98-7, Cupric sulfate, uses 
RL: NUU (Other use, unclassified); USES (Uses) 

(copper etchant; batch transfer of LIGA micros tructures by 
selective electroplating and bonding using) 
IT 7782-44-7, Oxygen, processes 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 
process) ; PROC (Process) ; USES (Uses) 

(plasmas; batch transfer of LIGA microstructures by selective 
electroplating and bonding using) 
RE.CNT 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Amblard, J; J Appl Electrochem 1979, V9, P233 HCAPLUS 
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D9371-D9376 

CODEN: MRSPDH ISSN: 0272-9172 
PY 2001 
MN 58578 

DT Conference Article 
TC Theoretical 
LA English 

AB Using glancing angle deposition and templating techniques, we have 
fabricated a number of unique thin film micros tructures • 

Engineered columnar thin films having the inverse of the desired structure 
(i.e., arrays of helices or chevrons) were first deposited by glancing 
angle deposition. These films were then filled with a solution of the 
desired material, and allowed to cure. The template material was then 
removed by chemical etching, leaving a perforated thin film. Such films 
have been produced of photoresist and spin-on-glass, 
on both silicon and glass substrates- The perforations 

have taken the form of chevrons and helices of large and small pitch, and 
have been arranged in both random and periodic (lmum spacing) arrays. 9 
Refs. 

CC 714.2 Semiconductor Devices and Integrated Circuits; 802.3 Chemical 

Operations; 813.2 Coating Materials 
CT *Thin films; Deposition; Micro structure; Substrates; 

Photoresists; Spin glass 
ST Helically perforated thin films 
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TI Three-dimensional micros tructure for integrated circuit 

IN Yang, Xiaoping; Lee, Robert Arthur; Leech, Patrick 

PA Commonwealth Scientific and Industrial Research Organisation, 

SO PCT Int. Appl., 32 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
IC ICM B44C001-22 

ICS B44F001-12; B41M003-14; B42D015-10; B42D209-00; B42D211- 
B42D213-00; G03F007-00; G03F007-20; H01L021-00; H01L021- 
H01L021-308; H01L021-62 
CC 76-3 (Electric Phenomena) 
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EP 1123215 Al 20010816 EP 1999-945762 19990908 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO 
US 2001041307 Al 20011115 US 2001-792969 20010226 

PRAI AU 1998-5747 A 19980908 

AU 1998-7442 A 19981201 

WO 1999-AU741 W 19990908 

AB A three-dimensional microstructure for an integrated circuit 

includes a plurality of structure elements, each structure element having 
a width, a length, and a height, wherein a significant proportion of the 
structure elements have height dimensions which exceed their width and 
length dimensions. A method of fabricating such a microstructure 
includes the steps of forming a mask with a plurality of regions, each 
region having a predetd, degree of transparency to UV radiation, providing 
a substrate coated with a thick layer of a UV photoresist, using 
a UV radiation to irradiate through each of the regions of the mask a 
corresponding region of the layer of the UV photoresist, and 
developing the layer of the UV photoresist to remove irradiated 
regions, wherein the depth of each region is dependent upon the 
degree of transparency of the corresponding region of the mask. 

ST UV photolithog fabrication three dimensional microstructure 
integrated circuit 

IT Integrated circuits 

(UV photolithog. in fabrication of three-dimensional 
microstructures for) 

IT Photolithography 

(UV; in fabrication of three-dimensional microstructures for 
integrated circuits) 

RE.CNT 10 THERE ARE 10 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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(3) Georger; US 5814414 A 1998 

(4) Guckel; US 5576147 A 1996 HCAPLUS 

(5) Horwitz; US 4465551 A 1984 HCAPLUS 

(6) Kowanz; US 5260175 A 1993 

(7) Macdonald; US 5770465 A 1998 HCAPLUS 

(8) Mikosch; US 5150183 A 1992 HCAPLUS 

(9) Siemens Aktiengesellschaf t ; EP 0394738 A 1990 HCAPLUS 

(10) The Regents Of The University Of California; WO 9624107 A 1996 
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TI Formation of array pattern of concave microstructure and flat 

lens array, liquid-crystal display, and flat oil trap having the array 

pattern 
IN Umeki, Kazuhiro 
PA Ricoh Kogaku K. K. , Japan 
SO Jpn. Kokai Tokkyo Koho, 19 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC I CM G02B003-00 

ICS C03C015-00; G02F001-1335 
CC 74-13 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 
FAN.CNT 1 



KATHLEEN FULLER EIC 1700/PARKER LAW 308-42 90 



SAGAR 09/993033 Page 38 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 2000231007 A2 20000822 JP 1999-31899 19990209 

PRAI JP 1999-31899 19990209 

AB A pattern of arrayed spherical or polygonal concave 

microstructures is formed on a substrate by the following steps : 
(1) dry-etching a flat substrate coated with a patterned protective layer 
having etching resistance for formation of semicircular or V-grooved 
concave parts, (2) removing the protective layer, and (3) etching the 
whole surface of the substrate. The title lens array comprises a 
transparent flat substrate having the array pattern 

filled with a high-n transparent polymer at the concave parts to form 
lenticular lenses, and the lens array has a polymer layer which is 
continuously formed on the lenticular lenses and has flat surface and 
controlled thickness for concg. parallel light on the layer surface. 
Liq. -crystal display having the lens array and flat oil trap having the 
array pattern filled with a lubricant at the concave parts are also 
claimed. The lens array has high environmental resistance and uniform' 
structure, and the oil trap has high lubricant-retaining ability. 

ST concave microlens array etching liq crystal display; lubricant oil trap 
concave array pattern 

IT Carbides 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 

process); PROC (Process); USES (Uses) 

(cemented, substrate; formation of array pattern of concave 
micros tructure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 
IT Glass substrates 

Liquid crystal displays 

Microlenses 

(formation of array pattern of concave micros tructure by 
etching for flat oil trap or liq. -crystal display having flat lens 
array) 

IT Epoxy resins, uses 

RL: DEV (Device component use); USES (Uses) 

(lenticular lens; formation of array pattern of concave 
micro structure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 

IT Photoresists 

(protective layer for etching; formation of array pattern of concave 
micros tructure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 

IT Metals, processes 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(substrate; formation of array pattern of concave 
micros tructure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 

IT Ceramics 

(substrates; formation of array pattern of concave 
microstructure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 

IT Lubricating oils 

(trap; formation of array pattern of concave microstructure 

by etching for flat oil trap or liq. -crystal display having flat lens 

array) 

IT 1344-28-1, Alumina, uses 7429-90-5, Aluminum, uses 7439-89-6, Iron, 
uses 7439-92-1, Lead, uses 7439-98-7, Molybdenum, uses 7440-02-0, 
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Nickel, uses 7440-21-3, Silicon, uses 7440-31-5, Tin, uses 
7440-32-6, Titanium, uses 7440-33-7, Tungsten, uses 7440-47-3, 
Chromium, uses 7440-50-8, Copper, uses 7631-86-9, Silica, uses 
12642-02-3 13463-67-7, Titania, uses 37254-60-7 50926-11-9, Indium 
tin oxide 51637-10-6 56728-61-1 
RL: NUU (Other use, unclassified); USES (Uses) 

(protective layer for etching; formation of array pattern of concave 
microstructure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 
IT 14808-60-7, Quartz, processes 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(substrate; .formation of array pattern of concave 
microstructure by etching for flat oil trap or liq. -crystal 
display having flat lens array) 
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TI Fabrication of dielectric hollow submicrometric pipes 

AU Scares, Leandro L.; Cescato, Lucila; Cruz, Nilson C; de Moraes, Mario B. 
CS Instituto de Fisica Gleb Wataghin, Universidade Estadual de Campinas, 

Campinas, 13083-970, Brazil 
SO Journal of Vacuum Science & Technology, B: Microelectronics and Nanometer 

Structures (2000), 18(2), 713-716 

CODEN: JVTBD9; ISSN: 0734-211X 
PB American Institute of Physics 
DT Journal 
LA English 

CC 76-10 (Electric Phenomena) 

Section cross-reference (s ) : 74 
AB A simple technique to obtain an array of hollow submicrometric titanium 

oxide pipes is described. Initially, a submicrometric structure is formed 
in a pos . photoresist by holog. exposure, followed by the 
deposition of the titanium oxide film and the removal of the 
photoresist by an appropriate solvent. These structures may be 
useful as waveguides for x-ray and neutron capillary optics. 
ST titanium oxide dielec hollow submicrometric pipe 
IT Dielectric films 

(TiOx; coatings in titanium oxide dielec. hollow submicrometric pipe 
fabrication) 
IT Electric potential 

(applied; effect on properties of PECVD fabricated titanium oxide 
dielec. hollow submicrometric pipes) 
IT Thickness 

(dielec. film; effect on properties of titanium oxide dielec. hollow 

submicrometric pipes) 
IT Temperature 

(effect on properties of PECVD titanium oxide dielec. hollow 

submicrometric pipes) 
IT Photoresists 

(in fabrication of Ti02 dielec. hollow submicrometric pipes) 
IT Glass substrates 

Pho t ol i thogr aphy 

(in fabrication of titanium oxide dielec, hollow submicrometric pipes) 
IT Microstructure 

Refractive index 

(of PECVD fabricated titanium oxide dielec. hollow submicrometric 
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pipes) 
IT Time 

(photoresist development; effect on properties of PECVD 
fabricated titanium oxide dielec. hollow submicrometric pipes) 
IT Vapor deposition process 

(plasma; titanium oxide dielec. hollow submicrometric pipes coating by) 
IT Pipes and Tubes 

(titanium oxide; fabrication of) 
IT 82601-53-4, AZ 351 

RL: NUU (Other use, unclassified); USES (Uses) 

(developer; in fabrication of titanium oxide dielec. hollow 
submicrometric pipes) 
IT 13463-67-7P, Titanium oxide, properties 

RL: PEP (Physical, engineering or chemical process); PRP (Properties); SPN 
(Synthetic preparation) ; TEM (Technical or engineered material use) ; PREP 
(Preparation); PROC (Process); USES (Uses) 

(fabrication of dielec. hollow submicrometric pipes of) 
IT 546-68-9, Titanium isopropoxide 

RL: NUU (Other use, unclassified) ; USES (Uses) 

(fabrication of titanium oxide dielec. hollow submicrometric pipes 
using precursor contg. 02, Ar, He and) 
IT 7782-44-7, Oxygen, uses 

RL: NUU (Other use, unclassified); USES (Uses) 

(fabrication of titanium oxide dielec. hollow submicrometric pipes 
using precursor contg. titanium isopropoxide, Ar, He and) 
IT 7440-59-7, Helium, uses 

RL: NUU (Other use, unclassified); USES (Uses) 

(fabrication of titanium oxide dielec. hollow submicrometric pipes 
using precursor contg. titanium isopropoxide, 02, Ar and) 
IT 7440-37-1, Argon, uses 

RL: NUU (Other use, unclassified) ; USES (Uses) 

(fabrication of titanium oxide dielec. hollow submicrometric pipes 
using precursor contg. titanium isopropoxide, 02, He and) 
IT 104625-67-4, AZ 1518 

RL: NUU (Other use, unclassified); USES (Uses) 

(photoresist; in fabrication of titanium oxide dielec. hollow 
submicrometric pipes) 
RE.CNT 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 

(1) Bernhard Kley, E; Proc SPIE 1999, V3879, P20 

(2) Cescato, L; Proc SPIE 1999, V3879, P214 

(3) Cruz, N; Surf Coat Technol (submitted) 

(4) Elliott, D; Integrated Circuit Fabrication Technology 1982, P27 

(5) Engstron, P; Nucl Instrum Methods Phys Res A 1991, V302, P547 

(6) Frejlich, J; Appl Opt 1988, V27, P1967 HCAPLUS 

(7) Heavens, O; Optical Properties of Thin Films, 2nd ed 1991, P116 

(8) Mello, B; Appl Opt 1995, V34, P597 HCAPLUS 

(9) Tsipenyuk, Y; Radiat Phys Chem 1998, V51, P429 HCAPLUS 
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TI Liquid flow through an array-based chemical sensing system. 

AU Sohn, Young-Soo (Univ of Texas at Austin, Austin, TX, USA) ; Tsao, Andrew; 

Anslyn, Eric; McDevitt, John; Shear, Jason B.; Neikirk, Dean P. 

MT Microfluidic Devices and Systems III. 

MO SPIE-The Internatinal Society for Optical Engineering 

ML Santa Clara, CA, USA 
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SO Proceedings of SPIE - The International Society for Optical Engineering v 
4177 2000. p 212-219, Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA, USA 
CODEN: PSISDG ISSN: 0277-786X 

PY 2000 

MN 57693 

DT Conference Article 
TC General Review 
LA English 

AB A mi croma chined fluidic sensor array for the rapid characterization of 

multiple analytes in solution has been developed. A simple micromachined 
fluidic structure for this biological and chemical agent detection system 
has been designed and fabricated, and the system has been tested. Sensing 
occurs via optical changes to indicator molecules that are attached to 
polymeric microspheres (beads) . A separate charged-coupled-device (CCD) is 
used for the simultaneous acquisition of the optical data from the 
selectively arranged beads in micromachined etch cavities. The 
micromachined bead support structure has been designed to be compatible 
with this hybrid optical detection system. The structure 
consists of four layers: cover glass, micromachined silicon, dry 
film photoresist, and glass substrate. The 

bottom three layers are fabricated first, and the beads are selectively 

placed into micromachined etch cavities. Finally, the cover glass 

is applied to confine the beads. This structure utilizes a hydrophilic 

surface of the cover glass to draw a liquid sample into the 

sensor array without moving components, producing a compact, -reliable, and 

potentially low-cost device. We have initially characterized fluid flow 

through a complete chip, showing complete filling of the sample chamber in 

approximately 2 seconds. The test results show that this system may be 

useful in micro total analysis systems (mu-TAS) , especially in single-use 

biomedical applications . (Author abstract) 6 Refs. 

CC 801 Chemistry; 732.2 Control Instrumentation; 632.2 Hydraulic Equipment 
and Machinery; 732.1 Control Equipment; 714.2 Semiconductor Devices and 
Integrated Circuits; 604.2 Machining Operations 

CT ^Chemical sensors; Flow of fluids; Optical glass; Silicon; 

Photoresists; Etching; Microsensors ; Fluidic devices; Charge 
coupled devices; Micromachining 

ST Micromachined fluidic sensors; Micrototal analysis 

L40 ANSWER 34 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 1999:249064 HCAPLUS 
DN 130:259326 

TI Techniques for fabricating and packaging multi-wavelength semiconductor 

laser array devices (chips)- and their applications in system architectures 

IN Mazed, Mohammad A. 

PA Quantum Devices, Inc., USA 

SO PCT Int. Appl., 57 pp. 
CODEN: PIXXD2 

DT Patent 

LA English 

IC G03F007-00; G03F001-00; G03F009-00; H01L023-02; H01S003-00; H01S003-19 
CC 73-10 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties ) 

Section cross-reference { s ) : 74, 76 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 
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AB Methods of forming phase masks are described which entail providing a 

substrate having a layer of phase-shifting material thereon; coating the 
layer of phase-shifting material with a resist material; patterning the 
resist material using electron beam or ion beam lithog. to define a mask 
grating pattern with submicron pitch; etching the exposed phase-shifting 
material to expose substrate material; and removing the resist material to 
reveal regions of phase-shifting material alternating with regions of 
exposed substrate material according to the mask grating pattern. Methods 
of forming a phase mask for use with light of a particular wavelength 
entailing providing a substrate; coating the substrate with a resist 
material; patterning the resist material using electron beam or ion beam 
lithog. to define a mask grating pattern with submicron pitch; etching the 
exposed substrate to a specified depth; and removing the resist 
material to reveal regions of etched substrate alternating with regions of 
unetched substrate material according to the mask grating pattern; are 
also described in which the specified depth is such that light 
of the particular wavelength passing through a given region of etched 
substrate is 180 degrees out of phase with light of the particular 
wavelength passing through an adjacent region of unetched substrate. 
Methods of fabricating a desired device grating structure in a 
semiconductor optical device (esp. multi-wavelength laser diode 
chips) entailing the use of the phase gratings are also described. Laser 
diodes are described which have a ridge structure protected with metal 
shoulders on either side of the ridge. Methods of fabricating the arrays, 
including the use of ion beams or plasmas for the removal of native oxide 
layers, the use of plasma-enhanced CVD for the formation of silicon 
nitride layers, and/or the prodn. of cyclotene insulating layers, are also 
described. Antiref lection coatings based on tantala and alumina for laser 
facets are claimed. A network including nodes connected by fiber optic 
links, at least one link being terminated at a node with wavelength 
division multiplexing (WDM) equipment is described in which improvement 
wherein terminal equipment optically coupled to the WDM equipment 
comprises: a multi-wavelength laser module having a multi-wavelength ridge 
laser diode array chip for providing independently modulated light at a 
plurality of wavelengths. 

ST multiwavelength semiconductor laser array fabrication; phase mask 

formation; wavelength division multiplexing system; grating formation 

IT Sputtering 

(etching, reactive; phase mask formation and fabrication and packaging 
of multiwavelength semiconductor laser array devices and their 
applications in system architectures) 
IT Antireflective films 

Diffraction gratings 

Electric contacts 

Electronic packages 

Electronic packaging process 
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Etching 

Pho tol i thogr aphy 

Photomasks (lithographic masks) 

Photoresists 
Semiconductor device fabrication 
Semiconductor lasers 

(phase mask formation and fabrication and packaging of multiwavelength 
semiconductor laser array devices and their applications in system 
architectures ) 
IT Optical communication 

(phase mask formation and fabrication and packaging of multiwavelength 
semiconductor laser array devices and their applications in system 
architectures for) 
IT Vapor deposition process 

(plasma; phase mask formation and fabrication and packaging of 
multiwavelength semiconductor laser array devices and their 
applications in system architectures) 
IT Etching 

{sputter, reactive; phase mask formation and fabrication and packaging 
of multiwavelength semiconductor laser array devices and their 
applications in system architectures) 
IT 75-73-0, Carbon tetraf luoride 7782-44-7, Oxygen, uses 7782-50-5, 
Chlorine, uses 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(etchant; phase mask formation and fabrication and packaging of 
multiwavelength semiconductor laser array devices and their 
applications in system architectures) 
IT 1310-53-8, Germanium oxide, uses 1314-61-0, Tantalum oxide (Ta205) 

1344-28-1, Alumina, uses 7440-02-0, Nickel, uses 7440-06-4, Platinum, 
uses . 7440-21-3, Silicon, uses 7440-22-4, Silver, uses 7440-32-6, 
Titanium, uses 7440-56-4, Germanium, uses 7440-57-5, Gold, uses 
9011-14-7, PMMA 12033-89-5, Silicon nitride, uses 12039-88-2, Tungsten 
silicide 12645-36-2, Indium gallium arsenide phosphide 22398-80-7, 
Indium phosphide, uses 25583-20-4, Titanium nitride 106070-25-1, 
Indium gallium arsenide 124221-30-3, Cyclotene 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 

process); PROC (Process); USES (Uses) 

(phase mask formation and fabrication and packaging of multiwavelength 
semiconductor laser array devices and their applications in system 
architectures ) 

IT 7429-90-5, Aluminum, uses 7440-47-3, Chromium, uses 111366-54-2, 
AZ5214E 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 

process); PROC (Process); USES (Uses) 

(phase mask formation and fabrication and packaging of multiwavelength 
semiconductor laser array devices and their applications in system 
architectures) 
IT 7631-86-9, Silica, processes 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 

(phase mask formation and fabrication and packaging of multiwavelength 
semiconductor laser array devices and their applications in system 
architectures ) 
IT 7440-37-1, Argon, uses 

RL: NUU (Other use, unclassified) ; PEP (Physical, engineering or chemical 

process); PROC (Process); USES (Uses) 

(plasma etchant; phase mask formation and fabrication and packaging of 
multiwavelength semiconductor laser array devices and their 
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applications in system architectures) 
RE . CNT 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 

(1) Andrews; US 5357536 A 1994 

(2) Buchmann; US 5287001 A 1994 

(3) Pierrat; US 5244759 A 19*93 

(4) Shimizu; US 5260152 A 1993 

(5) Yu; US 5651016 A 1997 
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AN 2000-472616 [41] WPIX 

DNN N2001-000012 DNC C2001-000003 

TI Fabrication of a short-wavelength optoelectronic device useful as e.g. 

recording medium involves injection of a highly energetic electron beam to 
create electron hole-pairs, .recombination of which produce oscillating 
photons . 

DC A32 A89 L03 Ull U12 

IN BAEK, M C; CHO, G I; CHOI, S W; LEE, H G; SHIM, G H; CHO, K I; SHIM, K H 
PA (KOEL-N) KOREA ELECTRONICS & TELECOM RES INST; (ELTE-N) ELECTRONICS & 

TELECOM RES INST 
CYC 2 

PI KR 99051077 A 19990705 (200041)* H01L031-00 
US 6139760 A 20001031 <200101)B 9p B29D011-00 

KR 279737 B 20010201 (200210) H01L031-00 

ADT KR 99051077 A KR 1997-70316 19971219; US 6139760 A US 1998-129880 
19980806; KR 279737 B KR 1997-70316 19971219 

FDT KR 279737 B Previous Publ . KR 99051077 

PRAI KR 1997-70316 19971219 

IC ICM B29D011-00; H01L031-00 

ICS H01J001-30; H01L021-00; H01L033-00 

AB US 6139760 A UPAB: 20001230 ABEQ treated as Basic 

NOVELTY - Fabrication of a short-wavelength optoelectronic device formed 
from a wide band gap material by a cathodoluminescence involves injection 
of a highly energetic electron beam to create electron-hole pairs, and 
oscillating photons are produced by the electron-hole recombination. 

DETAILED DESCRIPTION - Fabrication of the optoelectronic device 
including a junction of an optical device and a field emission device 
array which emits ultraviolet wavelength and short-wavelength waves 
comprises: a) sequentially depositing a superlattice buffer layer, a wave 
guide layer, a quantum well layer, and a Bragg diffraction superlattice 
layer on an optoelectronic device substrate (1) ; b) depositing a first 
insulating layer (2), a first metal layer (3), a second insulating layer 
(4) and a second metal layer (5) in a laminated form, forming a mask 
pattern on (5) and etching the layers from the exposed (5) to (1) and 
forming a via hole exposing the surface of the superlattice buffer layer 
formed on (1); c) forming a light reflection layer on the 
bottom surface of the via hole; d) etching the Bragg diffraction 
layer, the quantum well layer and the wave guide layer on (1) to have a 
mesa structure and depositing a cathode metal layer on the mesa 
structure to prepare the optical device; e) depositing 
(2), (3), (4), (5), a high voltage insulating layer and a third metal 
layer in a laminated form on a field emission device substrate; f) etching 
(2), (3), (4), (5), third metal layer and a high voltage insulating layer 
from the uppermost laminate by use of a photoresist pattern to 
form an opening exposing the surface of the field emission device 
substrate and forming a grid metal, a first acceleration electrode and a 
first focusing electrode on (1) ; g) forming a cathode tip on the exposed 
substrate to prepare a field emission device array (6); and h) adhesively 
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combining the optical device and (6) being separated at a predetermined 
distance from each other by support pillars. 

USE - As optical recording medium for displays, medical appliances 
and measuring instruments. 

ADVANTAGE - The short-wavelength laser enhances the optical 
record density several giga bytes such that the capacity of data 
communication device such as multimedia information server can be greatly 
increased. The laser eliminates the need of using dopants for 
forming n - p junctions in the semiconductor and achieving high efficiency 
in terms of energy because highly energetic electrons result in one or 
more electron-hole pair. 
Dwg. 0/3 

AB KR 99051077 A UPAB: 20010110 

NOVELTY - Fabrication of a short-wavelength optoelectronic device formed 
from a wide band gap material by a cathodoluminescence involves injection 
of a highly energetic electron beam to create electron-hole pairs, and 
oscillating photons are produced by the electron-hole recombination. 

DETAILED DESCRIPTION - Fabrication of the optoelectronic device 
including a junction of an optical device and a field emission device 
array which emits ultraviolet wavelength and short-wavelength waves 
comprises: a) sequentially depositing a superlattice buffer layer, a wave 
guide layer, a quantum well layer, and a Bragg diffraction superlattice 
layer on an optoelectronic device substrate (1) ; b) depositing a first 
insulating layer (2), a first metal layer (3), a second insulating layer 
(4) and a second metal layer (5) in a laminated form, forming a mask 
pattern on (5) and etching the layers from the exposed (5) to (1) and 
forming a via hole exposing the surface of the superlattice buffer layer 
formed on (1) ; c) forming a light reflection layer on the 
bottom surface of the via hole; d) etching the Bragg diffraction 
layer, the quantum well layer and the wave guide layer on (1) to have a 
mesa structure and depositing a cathode metal layer on the mesa 
structure to prepare the optical device; e) depositing 
(2), (3), (4), (5), a high voltage insulating layer and a third metal 
layer in a laminated form on a field emission device substrate; f) etching 
(2), (3), (4), (5), third metal layer and a high voltage insulating layer 
from the uppermost laminate by use of a photoresist pattern to 
form an opening exposing the surface of the field emission device 
substrate and forming a grid metal, a first acceleration electrode and a 
first focusing electrode on (1); g) forming a cathode tip on the exposed 
substrate to prepare a field emission device array (6); and h) adhesively 
combining the optical device and (6) being separated at a predetermined 
distance from each other by support pillars . 

USE - As optical recording medium for displays, medical appliances 
and measuring instruments. 

ADVANTAGE - The short-wavelength laser enhances the optical 
record density several giga bytes such that the capacity of data 
communication device such as multimedia information server can be greatly 
increased. The laser eliminates the need of using dopants for 
forming n - p junctions in the semiconductor and achieving high efficiency 
in terms of energy because highly energetic electrons result in one or 
more electron-hole pair. 
Dwg. 0/3 

FS CPI EPI 

FA AB; GI 

MC CPI: A10-E10; A11-B09A; A11-C01C; A11-C04D; A12-L03C; L04-E03 
EPI: U11-C18B9; U12-A01A1A; U12-A01A2; U12-B03D 
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AN 1999:758820 HCAPLUS 
DN 132:100342 

TI Sub-diffraction-limited patterning using evanescent near-field optical 
lithography 

AU Alkaisi, M. M. ; Blaikie, R. J.; McNab, S. J.; Cheung, R. ; Cumming, D. R. 
S. 

CS Department of Electrical and Electronic Engineering, University of 

Canterbury, Christchurch, N. Z. 
SO Applied Physics Letters (1999), 75(22), 3560-3562 

CODEN: APPLAB; ISSN: 0003-6951 
PB American Institute of Physics 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 

AB Patterning at resoln. below the diffraction limit for projection optical 
lithog. has been demonstrated using evanescent near- field optical lithog. 
with broadband illumination (365-600 nm) . Linewidths of 50 nm and 
gratings with 140 nm period have been achieved. Ultrathin 
photoresist layers in conjunction with conformable photomasks are 
employed and a reactive ion etching process using SF6 has been developed 
to transfer the patterns to a depth of more than 100 nm into 
silicon. Full electromagnetic field simulations of the exposure process 
show that a high contrast image is present . within the resist layer, and 
that the exposure is dominated by one polarization for the grating 
structures studied. 

ST evanescent near field optical lithog; photolithog evanescent near field 
IT Photolithography 

Photomasks (lithographic masks) 

(evanescent near-field optical lithog. of structures 

with periods of 14 0 nm using exposure with broad-band UV source and 
ultrathin resist) 
IT 7440-21-3, Silicon, processes 201168-03-8, S-1805 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 
(evanescent near-field optical lithog. of structures 

with periods of 140 nm using exposure with broad-band UV source and 

ultrathin resist) 
IT 11105-45-6 

RL: DEV (Device component use); USES (Uses) 

(mask absorber; evanescent near-field optical lithog. of 

structures with periods of 14 0 nm using exposure with 

broad-band UV source and ultrathin resist) 
IT 12033-89-5, Silicon nitride, uses 

RL: DEV (Device component use); USES (Uses) 

(mask substrate; evanescent near-field optical lithog. of 

structures with periods of 140 nm using exposure with 

broad-band UV source and ultrathin resist) 
IT 2551-62-4, Sulfur hexafluoride 7782-44-7, Oxygen, processes 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 

(plasma etch; evanescent near-field optical lithog. of 

structures with periods of 140 nm using exposure with 

broad-band UV source and ultrathin resist) 
RE.CNT 14 THERE ARE 14 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Alkaisi, M; J Vac Sci Technol B 1998, V16, P3929 HCAPLUS 

(2) Anon; Microlithography Micromachining and Microf abrication Volume 1: 
Microlithography 1999, P31 

(3) Blaikie, -R; Microelectron Eng 1999, V46, P85 HCAPLUS 
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(4) Choi, J; Appl Phys Lett 1999, V74, P3050 HCAPLUS 

(5) Chou, S; Appl Phys Lett 1995, V67, P3114 HCAPLUS 

(6) Ebbesen, T; Nature (London) 1998, V391, P667 HCAPLUS 

(7) Hafner, C; The Generalised Multiple Multipole Technique for Computational 
Electromagnetics 1990 

(8) McCord, M; J Vac Sci Technol B 198 6, V4, P86 

(9) McNab, S; to be published in Appl Opt 

(10) Novotny, L; J Opt Soc Am A 1994, Vll, P1768 

(11) Rogers, J; Appl Phys Lett 1997, V71, P3773 

(12) Scheer, H; J Vac Sci Technol B 1998, V16, P3917 HCAPLUS 

(13) Schmid, H; J Vac Sci Technol B 1998, VI 6, P3422 HCAPLUS 

(14) Smith, H; Proc IEEE 1974, V62, P1361 
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AN 990619961 JICST-EPlus 

TI Dynamic Optical Phantom of Human Head and Time-resolved Measurement Using 
■ It. 

AU IMAI DAI GO ; TANAKA KEN JI ; KAWAMURA HIROSHI 

TANIKAWA YUKARI; YAMADA YUKIO 
CS Sci. Univ. of Tokyo, Fac. of Sci. and Technol. 

Mech. Eng. Lab., Agency of Ind. Sci. and Technol. 
SO Nippon Dennetsu Shinpojiumu Koen Ronbunshu, (1999) vol. 36th, no. Vol.2, 

pp. 489-490. Journal Code: F0872C (Fig. 3, Ref. 3) 
CY Japan 

DT Conference; Short Communication 
LA Japanese 
STA New 

AB In the process of developing optical tomographic imaging systems for 

diagnosis of disease and study of brain functions of human heads, we need 
realistic optical phantoms, which anatomically and optically simulate 
human heads with complicated and multi-layered structures. In 
this study, optical phantoms based on MRI images of a human head 
were fabricated. The phantoms had a multi-layered structure with 
different optical properties. Also the phantoms had dynamic 
parts to simulate the temporal variation of physiological functions in 
brain. The optical properties of the liquid circulating through the 
dynamic part can be changed to simulate the change in oxygenation states. 
The fabricated optical head phantom was used in time-resolved measurement, 
and was proved to be effective, (author abst. ) 

CC EL02050C (612.8:007) 

CT phantom; head (body region); human (primates ) ; computed tomography; image 
reconstruction; computer algorithm; photoresist; NMR imaging; 
multilayer; time series analysis 

BT biomodel; model; body region; diagnostic imaging; diagnosis; tomography; 
image technology; technology; image processing; information processing; 
treatment; algorithm; photopolymer ; photosensitive material; photographic 
material; material; reactive polymer; functional polymer; macromolecule ; 
resist; layer; analysis (separation) ; analysis 

ST optical CT; laser beam lithography 

L4 0 ANSWER 38 OF 73 HCAPLUS COPYRIGHT 2003 ACS DUPLICATE 3 

AN 2000:168086 HCAPLUS 
DN 133:24622 

TI Fabrication of fine metal microstructures packaged in the bonded 
glass substrates 

AU Kawamura, Akihito; Ike, Shinichi; Shoji, Shuichi 

CS Dep. Electron., Information Communication Eng., Waseda Univ., Tokyo, Japan 
SO Proceedings of SPIE-The International Society for Optical Engineering 
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(1999), 3893 {Design, Characterization, and Packaging for MEMS and 

Microelectronics), 486-493 

CODEN: PSISDG; ISSN: 0277-786X 
PB SPIE-The International Society for Optical Engineering 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference ( s ) : 76 
AB In order to realize fine micro structures with high aspect ratio, 

two kind of thick-resist-based metal molding processes were studied. A 

novel technique for obtaining fine line/space and high aspect ratio thick 

photoresist patterns on a glass substrate by 

the simple UV lithog. was developed. A three-layer resist method using 
reactive ion etching (RIE) for patterning thick photoresist was 
also examd. The former method is to use fine thin metal patterns formed 
on the glass substrate as the exposure mask. A thick 
neg. photoresist is coated on it and UV light is illuminated 
from the backside. Perfect contact ; between mask and phcjtore'sXs : E~*^\ 
is obtained and the influence of— iiaht diffraction is'^also avoidedA By 
using SU-8 as the neg. photoresist, rain . line/space f of 1 .mu.m J 
and high aspect ratio of about 5 was lachieved. The mei^al_ _l aye r _^i-s served 
as a seed layer for Ni elec&roplatijirg as well. Metal 
micros tructures were also fabricated by the three-layer resist 
method using the thick photoresist-thin Si02-thin 
photoresist structure. Even an usual contact UV lithog. was 
applied to pattern the thin photoresist layer and a usual 
CCP-RIE was used to etch the Si02 and thick photoresists layer, 
at least 1 .mu.m gap microstructures were obtained by the Ni 
electroplating. Micro-packaging method using Si02-Si02 bonding with 
hydrofluoric acid was also studied. HF bonding conditions suitable for 
micropackaging were examd. under different HF concn . , pressure, and temp. 
Reasonable bond strength equal to that by the anodic bonding is obtained 
under high-applied pressure during bonding. Packaging method is posed 
using combination of the thick-resist-based molding and the HF bonding. 
ST photolithog microf abrication metal microstructure bonded 
glass substrate; thick resist based metal molding 
process metal microstructure fabrication 
IT Synthetic rubber, uses 

RL: NUU (Other use, unclassified); USES (Uses) 

(cyclized, OMR 83; fabrication of fine metal microstructures 
packaged in bonded glass substrates using 
thick-resist-based metal molding processes) 
IT Photolithography 

(fabrication of fine metal microstructures micro-packaged in 
bonded glass substrates using thick-resist-based 
metal molding processes) 
IT Micromachining 

(fabrication of fine metal microstructures packaged in bonded 
glass substrates using thick-resist-based metal 
molding processes) 
IT Packaging process 

(micro-; fabrication of fine metal microstructures 
micro-packaged in bonded glass substrates using 
thick-resist-based metal molding processes in relation to) 
IT Joining 

{micro-packaging method using Si02-Si02 bonding with hydrofluoric acid) 
IT 7664-39-3, Hydrogen fluoride, uses 
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RL : NUU (Other use, unclassified); USES (Uses) 

(Si02-Si02 bonding with hydrofluoric acid; fabrication of fine metal 
micros tructures micro-packaged in bonded glass 
substrates using thick-resis t-based metal molding processes) 
IT 75-46-7, Trif luoromethane 7782-44-7, Oxygen, uses 
RL: NUU (Other use, unclassified); USES (Uses) 

(etching; fabrication of fine metal micros tructures 
micro-packaged in bonded glass substrates using 
thick-resist-based metal molding processes) 
IT 7440-02-0, Nickel, processes 7631-86-9, Silica, processes 60676-86-0, 
Vitreous silica 81458-41-5, OFPR-800 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 
(fabrication of fine metal micros tructures packaged in bonded 
glass substrates using thick-resist-based metal 
molding processes) 
IT 177403-04-2, Epon SU-8 

RL: PEP (Physical, engineering or chemical process); TEM (Technical or 
engineered material use); PROC (Process); USES (Uses) 

(fabrication of fine metal micros tructures packaged in bonded 
glass substrates using thick-resist-based metal 
molding processes) 
IT 37206-70-5 

RL: NUU (Other use, unclassified); USES (Uses) 

(seed layer for electroplating; fabrication of fine metal 
microstructures packaged in bonded glass 

substrates using thick-resist-based metal molding processes) 
RE.CNT 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS RECORD 
RE 

(1) Chang, H; Dig 10th Int Cof On Solid-State Sensors and Actuators; 
Transducers ' 99 1999, P1428 

(2) Despont, M; Proc Micro Electro Mechanical Systems; MEMS ' 97 1997, P518 
HCAPLUS 

(3) Eyre, B; Proc Micro Electro Mechanical Systems; MEMS 1 98 1998, P218 HCAPLUS 

(4) Hamano, T; Dig 10th Int Cof On Solid-State Sensors and Actuators; 
Transducers ' 99 1999, P484 

(5) Ike, S; Electrochem Soc Proc 1998, V98-14, P70 HCAPLUS 

(6) Laermer, E; Tech Dig Micro Electro Mechanical Systems; MEMS' 99 1999, P211 

(7) Murakami, K; Proc Micro System Technologies ' 94 P143 

(8) Nakanishi, H; Dig 10th Int Cof On Solid-State Sensors and Actuators; 
Transducers ' 99 1999, P1332 

(9) Nakanishi, H; Proc Micro Electro Mechanical Systems; MEMS * 97 1997, P299 
HCAPLUS 

(10) Nakanishi, H; Proc Micro Electro Mechanical Systems; MEMS' 98 1998, P609 
HCAPLUS 

(11) Rongner, A; J Micomech Microeng 1992, V2, P133 

(12) Vestergaard, R; Dig 10th Int Cof On Solid-State Sensors and Actuators; 
Transducers ' 99 1999, P480 
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AN 1000367671 JICST-EPlus ^ 

TI Three-dimensional Laser Microf abrication of Positive 

Photoresists • 
AU IKEMOTO NAOYA; MATSUO SHIGEKI; MISAWA HIROAKI 
CS Univ. of Tokushima, Grad. Sch. 

SO Kokagaku Toronkai Koen Yoshishu, (1999) vol. 1999, pp. 355. Journal Code: 

L0850A 
CY Japan 
LA Japanese 
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STA New 

AB We tried to establish a three-dimensional microf abrication techenique in 
positive photoresist by laser irradiation and a 

casting technique using the molds which were made by microf abrication . We 
report about the fabrication of microholes by laser irradiation 
and micros tructures by Cu-electroplating, and the evaluation of 
them by SEM and conforcal microscopy. {author abst.) (author abst.) 

L4 0 ANSWER 4 0 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 1999:563695 HCAPLUS 
DN 131:264531 

TI Grating micros tructures for optical waveguide sensors 
AU Righini, G. C. ; Nieri, M. ; Forastiere, M. A.; Zheng, J. 

CS Optoelectronics and Photonics Department, IROE-CNR, Florence, 50127, Italy 
SO Sensors and Microsystems, Proceedings of the Italian Conference, 3rd, 

Genova, Feb. 11-13, 1998 (1999), Meeting Date 1998, 287-292. Editor(s): 

Di Natale, Corrado; D'Amico, Arnaldo; Sberveglieri , Giorgio. Publisher: 

World Scientific, Singapore, Singapore. 

CODEN: 68BGAJ 
DT Conference 
LA English 

CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties ) 

AB Waveguide grating structures are being used both as coupling and as 
sensing elements in integrated optical sensors of phys . and chem. 
parameters; here the authors present 2 microf abrication technologies which 
can be used for the realization of periodic structures in glass 
substrates. The 1st process, which was already optimized, uses 
the holog. writing of the grating in a photoresist layer and the 
subsequent transfer of the grating into the glass by reactive 
ion etching. The 2nd process, which is at a preliminary stage of ■ 
development, can be applied only in the case of photorefractive 
glasses, and has the aim of writing a phase grating directly into 
the substrate by the exposure to an excimer laser 

beam, through a proper phase mask. Gratings were fabricated by both the 

techniques, and their characteristics are discussed. 
ST grating micros tructure optical waveguide sensor 
IT Sputtering 

Sputtering 

(etching, ion-beam, reactive; of grating micro structures for 

optical waveguide sensors) 
IT Optical detectors 

(grating micros tructures for optical waveguide sensors) 
IT Optical waveguides 

(grating micros tructures for sensors) 
IT Micros tructure 

(grating; for optical waveguide sensors) 
IT Diffraction gratings 

(micros tructures for optical waveguide sensors) 
IT Atomic force microscopy 
Holography 

Photorefractive effect 

(of grating microstructures for optical waveguide sensors) 
IT Etching 
Etching 

(sputter, ion-beam, reactive; of grating microstructures for 

optical waveguide sensors) 
RE.CNT 20 THERE ARE 20 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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(1) Arnone, C; Diffractive Optics and Optical Microsystems 1997, P119 HCAPLUS 

(2) Di Fabrizio, E; Diffractive Optics and Optical Microsystems 1997, P149 
HCAPLUS 

(3) Falciai, R; Diffractive Optics and Optical Microsystems 1997, P293 

(4) Forastiere, M; Pure & Appl Opt 1994, V3, P291 

(5) Hessler, T; Diffractive Optics and Optical Microsystems 1997, P139 HCAPLUS 

(6) Hill, K; Appl Phys Lett 1993, V62, P1035 HCAPLUS 

(7) Lee, S; Diffractive Optics and Optical Microsystems 1997, P133 
{8) Lukosz, W; Sensors and Actuators B 1995, V24, P37 

(9) Martucci, A; to appear in J Sol-Gel Sci Techn 1998 

(10) Morrison, R; Diffractive and Miniaturized Optics 1994, VCR49, P265 

(11) Motamedi, M; Diffractive and Miniaturized Optics 1994, VCR49, P302 

(12) Motta, G; Atti Fotonica V97, P256 

(13) Ouellette, F; Electron Lett 1995, V31, P899 

(14) Perlo, P; Diffractive Optics and Optical Microsystems 1997, P259 

(15) Righini, G; 17th Congress of the International Commission for Optics 1996, 
V2778, P927 HCAPLUS 

(16) Righini, G; Proc SPIE 

(17) Roberts, N; Appl Opt 1992, V31, P3198 

(18) Shen, R; J Vac Sci Technol A 1991, V9, P2709 HCAPLUS 

(19) Tiefenthaler, K; Opt Lett 1984, V9, P137 HCAPLUS 

(20) Valette, S; Diffractive Optics and Optical Microsystems 1997, P18 9 HCAPLUS 
L40 ANSWER 41 OF 73 INSPEC COPYRIGHT 2003 IEE 

AN 1999:6243822 INSPEC DN A1999-12-8780B-001 ; B1999-06-2575F-014 

TI Microstructuring of organic layers for microsystems. 
AU Urban, G. (Albert-Ludwigs-Univ. , Freiburg, Germany) 

SO Sensors and Actuators A (Physical) (20 April 1999) vol.A74, no. 1-3, 
p. 219-24. 30 refs. 
Doc. No.: S0924-4247 (98) 00299-4 
Published by: Elsevier 
Price: CCCC 0924-4247/99/$20 . 00 
CODEN: SAAPEB ISSN: 0924-4247 

SICI: 0924-4247 (19990420 )A74: 1/3L. 219: MOLM; 1-4 

Conference: E-MRS Symposium H: Materials Aspects in Microsystem 

Technologies. Strasbourg, France, 16-19 June 1998 
DT Conference Article; Journal 
TC General Review 
CY Switzerland 
LA English 

AB Photopatterning of organic photoresist is the standard tool for 

microstructuring in microelectronics. Therefore it is not surprising that 
in the field of micro- and nanosystem technology such a technique is also 
preferred for mass production. The top-down approach for getting 
microstructures in microsystems comprises UV-, X-ray-, 

electron-beam and ion-projection lithographical technologies. Problems are 
the demands for high aspect ratios and depth of focus, which can 
be solved by new lithographic tools or resists. To get functionalized 
structured surfaces the bottom-up approach for nanosystem technology also 
uses photostructuring methods for defined immobilization or deposition of 
supramolecular moieties to create defined surfaces. Functionalization of 
surfaces by immobilizing biomolecules covalently on reactive surface 
groups or in photostructured membranes lead to biosensors for analytical 
purposes. Miniaturized biosensors comprising the enzyme glucose oxidase 
are biosensors with the highest importance worldwide. However other 
techniques as microcontact printing or SPM techniques may be used for 
deposition and immobilization of organic molecules. Using micro- and 
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nanostructure technology affinity assays, cell assays and DNA devices on 
chip can be realized for rapid screening purposes in future. 

CC A8780B Biosensors; A0710C Micromechanical devices and systems; A8265F Film 
and membrane processes; ion exchange; dialysis; osmosis, electro-osmosis; 
A8280T Chemical sensors; A8250 Photochemistry and radiation chemistry; 
A8235 Polymer reactions and polymerization; A6817 Monolayers and 
Langmuir-Blodgett films; A4262A Laser materials processing; A0779 Scanning 
probe microscopy and related techniques; A8160C Surface treatment and 
degradation in semiconductor technology; B2575F Fabrication of 
micromechanical devices; B7230J Biosensors; B2575B Materials for 
micromechanical device technology; B7230M Microsensors ; B7230L Chemical 
sensors; B2230B Biomolecular electronics; B2550G Lithography 
{semiconductor technology) ; B4360B Laser materials processing; B2550N 
Nanometre-scale semiconductor fabrication technology 

CT ATOMIC FORCE MICROSCOPY; BIOCHEMISTRY; BIOMEMBRANES ; BIOMOLECULAR 

ELECTRONICS; BIOSENSORS; CHEMICAL SENSORS; ELECTRON BEAM LITHOGRAPHY; ION 
BEAM LITHOGRAPHY; LASER ABLATION; LIGA; MICROSENSORS; 
MONOLAYERS; NANOTECHNOLOGY; PHOTOCHEMISTRY; PHOTORESISTS; 

POLYMER FILMS ; POLYMERISATION; PROTEINS; SCANNING TUNNELLING MICROSCOPY; 
SURFACE CHEMISTRY; ULTRAVIOLET LITHOGRAPHY 
ST organic layers micros tructuring; microsystem technology; organic 
photoresist; photopatterning; top-down approach; f unctionalized 
structured surfaces; bottom-up approach; nanosystem technology; 
photostructuring methods; defined immobilization; deposition of 
supramolecular moieties; defined surfaces; f unctionalization of surfaces; 
covalently immobilizing biomolecules ; reactive surface groups; 
photostructured membranes; miniaturized biosensors; enzyme glucose 
oxidase; microcontact printing; affinity assays; cell assays; DNA devices 
on chip; rapid screening; hybrid modular microsystem; STM; AFM; UV 
photolithography; optical LIGA; electron-beam lithography; ion-projection 
lithography; photopolymeristion; laser ablation; biochemical 
sensors 

L40 ANSWER 42 OF 73 INSPEC COPYRIGHT 2003 IEE 

AN 2000:6645629 INSPEC DN B2000-08-72 60B-009 

TI Laser direct etching for a PDP cell using Nd:YAG laser. 

AU Kyoung-Cheol Lee; Min-Young Ann; Cheon Lee {Dept. of Electr. Eng , , Inha 

Univ. , Inchon, South Korea) 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (1999) vol.3898, p. 208-15. 12 refs. 

Published by: SPIE-Int. Soc, Opt. Eng 

Price: CCCC 0277-786X/99/$10 . 00 

CODEN: PSISDG ISSN: 0277-786X 

SICI: 0277-786X(1999) 3898L . 2 08 : LDEC; 1-3 

Conference: Photonic Systems and Applications in Defense and 

Manufacturing. Singapore, 1-3 Dec 1999 

Sponsor (s): SPIE; Nanyang Technol. Univ.; et al 
DT Conference Article; Journal 
TC Practical; Experimental 
CY United States 
LA English 

AB Photoresist films on Si and commercial glass and the dried hardened paste 
for forming the barrier rib of PDP were directly etched with Ar+ laser and 
Nd:YAG laser beams. On exposing the photoresist to a fourth harmonic 
Nd : YAG laser beam to produce electrodes on the transparent 
conductive material, the etching threshold laser fluence was 25 J/cm2 and 
substrate damage appeared over the laser fluence of 4 0 J/cm2 . The reaction 
mechanism of the photoresist by the UV laser beam, compared to that by Ar+ 
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laser, is photon-assisted ablation. The barrier rib is composed of 
mixtures that were made from organic gel, glass powder and ceramic powder. 
Using a second harmonic Nd:YAG laser, the threshold laser fluence was 65 
mJ/cm2 for the barrier rib samples softened at 120 degrees C. A thickness 
of 130 mu m of the samples on the glass was clearly removed without any 
damage on the glass substrate by laser fluence of 19.5 J/cm2. The barrier 
rib samples on hot plate were etched by Nd:YAG laser with increasing 
sample temperature. The etch rate at 200 degrees C was 4 times that at 
room temperature. Indium tin oxide thin films on lime glass were directly 
etched using the second and fourth harmonic Nd : YAG laser beam. 
CC B7260B Display materials; B2380 Gas discharge tubes and devices; B4360B 
Laser materials processing; B2550E Surface treatment (semiconductor 
technology) 

CT LASER ABLATION; LASER BEAM ETCHING; PHOTORESISTS; 

PLASMA DISPLAYS 

ST PDP cell; laser direct etching; Nd:YAG laser use; photoresist films; 

barrier rib; dried hardened paste; fourth harmonic laser beam; etching 
threshold laser fluence; reaction mechanism; UV laser beam; Ar+ laser; 
photon-assisted ablation; organic gel; glass powder; ceramic powder; etch 
rate; lime glass; ITO films; 266 nm; 532 nm; YAG : Nd ; Si; ITO; YA15012:Nd; 
InSnO 

CHI YA15012:Nd ss, YA15012 ss, A15012 ss, A15 ss, 012 ss, Al ss, Nd ss, 0 ss, 
Y ss, Nd el, Nd dop; Si sur, Si el; InSnO sur, In sur, Sn sur, O sur, 
InSnO ss, In ss, Sn ss, 0 ss 

PHP wavelength 2.66E-07 m; wavelength 5.32E-07 m 

ET Nd; Si; Ar; Ar+; Ar ip 1; ip 1; C; A1*0*Y; Al sy 3; sy 3; O sy 3; Y sy 3; 
YA150; Y cp; cp; Al cp; O cp; In*0*Sn; In sy 3; Sn sy 3; InSnO; In cp; Sn 
cp;.Al*0; A150; Al; 0; Y; In; Sn 

L40 ANSWER 43 OF 73 INSPEC COPYRIGHT 2003 IEE 

AN 2000:6624389 INSPEC DN B2000-08-2575F-006 

TI Excimer laser micromachining of structures using SU-8. 

AU Ghantasala, M.K. (R. Melbourne Inst, of Technol . , Vic, Australia); 

Harvey, E.C.; Sood, D.K. 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (1999) vol.3874, p. 85-91. 15 refs. 

Published by: SPIE-Int. Soc . Opt. Eng 

Price: CCCC 0277-78 6X/99/$10 . 00 

CODEN: PSISDG ISSN: 0277-786X 

SICI: 0277-786X(1999)3874L.85:ELMS;l-# 

Conference: Micromachining and Microf abrication Process Technology V. 

Santa Clara, CA, USA, 20-22 Sept 1999 

Sponsor (s) : SPIE 
DT Conference Article; Journal 
TC Experimental 
CY United States 
LA English 

AB The ablation characteristics of the photoresist SU-8 under 248 
KrF excimer pulsed laser radiation have been studied. The 
variation of SU-8 etch rate with fluence has been investigated in the 
range 0.05 J/cm2 to 3.01 J/cm2. Threshold fluence for ablation of SU-8 is 
measured to be about 0.05 J/cm2, The etch rate of SU-8 is found to be 
higher than that of polyimide under identical conditions . The curves for 
etch rate dependence on fluence are in agreement with those reported in 
the literature for polyimides and also obey a theoretical model. We have 
investigated the effect of different prebake temperatures on the ablation 
characteristics which are found to be similar for all temperatures. The 
effect of increasing the number of laser shots has been examined at 
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different fluences to understand the etch rate variation near the "end of 
film" stage of ablation. The results of our analyses of these samples 
using SEM, prof ilometry and optical microscopy reveal-very smooth 
morphology of the etched surfaces without significant debris, no 
noticeable damage to underlying silicon, gradual build up of a 
carbonaceous film outside and around the etch pits. We find SU-8 very 
suitable for rapid excimer ablation lithography which has been 
demonstrated by patterning a gear structure in an SU-8 resist layer with 
aspect ratio of 4.5. 

CC B2575F Fabrication of micromechanical devices; B2550G Lithography 
(semiconductor technology) ; B4360B Laser materials processing 

CT LASER ABLATION; LASER BEAM ETCHING; MICROMACHINING; 
PHOTORESISTS; ULTRAVIOLET LITHOGRAPHY 

ST KrF excimer laser microma chining; pulsed laser ablation; SU-8 photoresist; 
etch rate; prebake temperature; SEM; prof ilometry; optical microscopy; 
surface morphology; high aspect ratio structure; gear; excimer ablation 
lithography; 248 nm; 90 to 200 C 

PHP wavelength 2.48E-07 m; temperature 3.63E+02 to 4.73E+02 K 

ET F*Kr; KrF; Kr cp; cp; F cp 

L4 0 ANSWER 4 4 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 1999:590554 HCAPLUS 
DN 132:7354 

TI Multilevel structures in sol-gel thin films with a single UV-exposure 

using a gray-scale mask 
AU Ayra, P.; Rantala, J. T.; Levy, R. ; Descour, M. R. ; Honkanen, S.; 

Peyghambarian, N. 

CS Optical Sciences Center, University of Arizona, Tucson, AZ, USA 
SO Thin Solid Films (1999), 352(1,2), 9-12 

CODEN: THSFAP; ISSN: 0040-6090 
PB Elsevier Science S. A. 
DT Journal 
LA English 

CC 73-11 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties ) 

Section cross-reference {s ) : 38, 74 
AB Multilevel structures in sol-gel thin films with a single step process are 
demonstrated. A neg.-tone hybrid sol-gel material is UV-exposed through a 
gray-scale calibration mask. Test strips of different depths and a 
continuous test profile are demonstrated. A max. depth 

difference exceeding 1.5 .mu.m is obtained, which permits the fabrication 
of multilevel diffractive elements for use in visible light. This method 
of using sol-gel material with a gray-scale mask has the potential for 
low-cost fabrication of complex multilevel micro-optical 
structures . 

ST optical diffraction element polysiloxane sol gel film photolithog 
IT Optical instruments 

(microoptical diffraction elements; multilevel structures in sol-gel 
thin films with a single UV-exposure using a gray-scale mask) 
IT Amorphous materials 
Glass substrates 
Hydrolysis 

Photolithography 
Photomasks (lithographic masks) 

Photoresists 
Sol-gel processing 

(multilevel structures in sol-gel thin films with a single UV-exposure 
using a gray-scale mask) 
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IT Polysiloxanes, uses 

RL: SPN (Synthetic preparation); TEM (Technical or engineered material 
use); PREP (Preparation); USES (Uses) 

( zirconate-contg . , amorphous; multilevel structures in sol-gel thin 
films with a single UV-exposure using a gray-scale mask) 
IT 79-41-4, Methacrylic acid, reactions 2530-85-0, [3- 

(Methacryloyloxy) propyl ] trimethoxysilane 23519-77-9, Tetrapropyl 
zirconate 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(multilevel structures in sol-gel thin films with a single UV-exposure 
using a gray-scale mask) 
IT 947-19-3, 1-Hydroxycyclohexyl phenyl ketone 162881-26-7, 
Bis (2,4, 6-trimethylbenzoyl) -phenylphosphine oxide 
RL: NUU (Other use, unclassified); USES (Uses) 

(photoinitiator; multilevel structures in sol-gel thin films with a 
single UV-exposure using a gray-scale mask) 
IT 67-64-1, Acetone, uses 

RL: NUU (Other use, unclassified); USES (Uses) 

(photoresist developer; multilevel structures in sol-gel thin 
films with a single UV-exposure using a gray-scale mask) 
RE.CNT 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 

(1) Albert, J; Electron Lett 1995, V31, P222 

(2) Andersson, H; Appl Opt 1990, V29, P4259 

(3) Anon; Micro-optics: Elements systems and applications 1997 

(4) Anon; Sol-Gel and Polymer Photonic Devices: Reviews of Optical Science and 
Technology 1997, VCR68 

(5) Brinker, C; Sol-Gel Science: The Physics and Chemistry of Sol-Gel 
Processing 1990 

(6) Daschner, W; Appl Opt 1997, V36, P4675 

(7) Hessler, T; Appl Opt 1998, V37, P4069 

(8) Moreau, Y; Opt Eng 1998, V37, P1130 

L40 ANSWER 45 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 1999:80437 HCAPLUS 
DN 130:244338 

TI Multilevel micro structure fabrication using single-step 3D 

photolithography and single-step electroplating 
AU Yoon, Jun-Bo; Lee, Jae-Duk; Han, Chul-Hi; Yoon, Euisik; Kim, Choong-Ki 
CS Department of Electrical Engineering, KAIST, Taejon, 305-701, S. Korea 
SO Proceedings of SPIE-The International Society for Optical Engineering 

(1998), 3512 (Materials and Device Characterization in Micromachining) , 

358-366 

CODEN: PSISDG; ISSN: 0277-786X 
PB SPIE-The International Society for Optical Engineering 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
Section cross-reference { s ) : 76 

AB The authors developed a useful method to obtain multilevel 
micros true tures by single-step 3D photolithog. followed by 
single-step electroplating. By varying UV exposure depth with 
multiple photomasks in a single-coated conventional thick 
photoresist/ the authors formed multilevel photoresist 
molds in a single lithog. step. After the 3D mold patterning, metal 
electroplating was performed on it until 3D metallic 
microstructures were obtained. The crit. issue in this process, 
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the exposure depth control, was carefully examd. by observing 

the exposure time vs. development characteristic of the resist, in the 

film thickness range of 40.apprx.90 urn. The authors proposed a simple 

method to reproducibly obtain the resist thickness of each level as 

designed. Using the unique overplating feature in electroplating process, 

the authors demonstrated two utmost practical examples: a unified Orifice 

Plate Assembly (OPA) , which has orifice, channel, and reservoirs in a 

single body, for high-resoln. ink- jet print-head, and an electroplated 

Solenoid-type Integrated Inductor. Both were fabricated using a 

single-coated 80 .mu.m-thick photoresist with only two 

photomasks, and have many advantages in productivity and performance. 

This method does not stack planar layer vertically to make 3D 

micros true tures as in the conventional ways, therefore, is a 

simple, low-cost, and high-yield process. And also, it is IC compatible 

due to its low process temp, and monolithic process. 

ST multilevel micros tructure fabrication 3D photolithog 
electroplating 

IT Micromachining 

(3D; multilevel micros tructure fabrication using single-step 
3D photolithog. and single-step electroplating) 

IT Magnetic cores 
Solenoids 

(method of fabrication of multilevel microstructure of 
electroplated solenoid-type integrated inductor using single-step 3D 
photolithog. and single-step electroplating) 
IT Ink-jet printer heads 

(method of fabrication of multilevel microstructure using 
single-step 3D photolithog. and single-step electroplating) 
IT Magnetic recording heads 

(method of fabrication of multilevel microstructure using 
single-step 3D photolithog. and single-step electroplating in 
relation to) 
IT Electrodeposition 
Microstructure 
Pho tol i thogr aphy 
Photoresists 

(multilevel microstructure fabrication using single-step 3D 
photolithog. and single-step electroplating) 
IT 7440-02-0, Nickel, processes 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 
(multilevel microstructure fabrication using single-step 3D 
photolithog. and single-step electroplating) 
IT 189047-98-1, AZ 9262 

RL: PEP (Physical, engineering or chemical process) ; TEM (Technical or 
engineered material use); PROC (Process); USES (Uses) 

(multilevel microstructure fabrication using single-step 3D 
photolithog. and single-step electroplating) 
RE.CNT 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS RECORD 
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(2) Beuret, C; IEEE Proc of MEMS 1994, V81 
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(4) Calderon, G; Proc of SPIE 1996, V2880, P231 HCAPLUS 

(5) Dellmann, L; Transducers ' 97 1997, V64 
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(10) Hisanaga, M; IEEE Proc of MEMS 1993, P30 

(11) Ikuta, K; IEEE Proc of MEMS 1993, P42 

(12) Kley, E; Proc of SPIE 1995, V2640, P71 

(13) Miyazaki, H; IEEE Proc of MEMS 1996, P318 

(14) Poli, L; Proc of SPIE 1995, V2438, P867 HCAPLUS 

(15) Romankiw, L; "Chapter 5: Plating Techniques" Handbook of Microlithography 
Micomachining and Microf abrication Micromachining and Microf abrication 
1997, V2, P241 

(16) Suzumori, K; IEEE Proc of MEMS 1994, P136 

(17) Takagi, T; IEEE Proc of MEMS 1993, P173 

(18) Yamaguchi, K; 1997 IEEE International Symposium on Micromechatronics and 
Human Science 1997, P33 

(19) Yoon, J; Materials and Device characterization in Micromachining part of 
SPIE's Micromachining and Microf abrication 1998 

(20) Yoon, J; Micromachining and Microf abrication Process Technology IV part of 
SPIE's Micromachining and Microf abrication 1998 

(21) Yoon, J; Micromachining and Microf abrication Process Technology IV part of 
SPIE's Micromachining and Microf abrication 1998 

L40 ANSWER 46 OF 73 COMPENDEX . COPYRIGHT 2003 EEI 
AN 2002 (39) : 6139 COMPENDEX 

TI Microlens arrays formed by melting photoresist and ion beam 
milling . 

AU Yi, Xin-Jian (Huazhong Univ. of Sci. and Technol., Wuhan 430074, China); 

Zhang, Xin-Yu; Li, Yi; Zhao, Xin-Rong 
MT Miniaturized Systems with Micro-Optics and Micromechanics III. 
MO SPIE 

ML San Jose, CA, United States 
MD 26 Jan 1998-27 Jan 1998 

SO Proceedings of SPIE - The International Society for Optical Engineering v 

3276 1998. p 249-253 

CODEN: PSISDG ISSN: 0277-786X 
PY 1998 
MN 59716 

DT Conference Article 
TC Theoretical 
LA English 

AB Microlens array design and fabrication on silicon and quartz 
substrates for infrared focal plane applications have been 
described. A 128 * 128 element silicon microlens array with a pixel size 
of 60 * 45 mu m for 3-5 micron bandwidth was designed using ray tracing 
and computer simulation program. A photoresist shap with 
rectangular arch was prepared by milting process and the shap was 
transferred onto a silicon substrate using ion beam milling. A 2 
* 20 element quartz microlens array has also been fabricated 
using the same method as the manufacture of silicon microlens array. The 
microlens array structures were characterized by both the scanning 
electron microscope and the surface stylus. The experiment results show 
that the microlens arrays can be effectively formed at the temperature of 
less than 150deg C. The use of the microlenses to improve the performance 
of IR detector arrays is described. A photocurrent gain in excess of 2 has 
been achieved. 6 Refs. 

CC 741.3 Optical Devices and Systems; 714.2 Semiconductor Devices and 

Integrated Circuits; 813,2 Coating Materials; 932.1 High Energy Physics; 
741.1 Light. Optics; 549.3 Others (including Bismuth, Boron, Cadmium, 
Cobalt, Mercury, Niobium, Selenium, Silicon, Tellurium and Zirconium) 

CT +Microlenses ; Scanning electron microscopy; Micro structure; 
Temperature; Photocurrents ; Ray tracing; Photoresists; Ion 
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beams; Optical design; Silicon; Quartz; Infrared detectors; Bandwidth 
ST Ion beam milling; Microlens arrays 
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TI Materials study for technically relevant devices fabricated by excimer 

ablation lithography 
AU Hahn, Ch, ; Kunz, Th.; Wokaun, A. 

CS General Energy Research, Paul Scherrer Institut, Villigen PSI, 5232, 
Switz. 

SO Proceedings of SPIE-The International Society for Optical Engineering 
(1998), 3274 (Laser Applications in Microelectronic and Optoelectronic 
Manufacturing III), 229-235 
CODEN: PSISDG; ISSN: 0277-786X 

PB SPIE-The International Society for Optical Engineering 

DT Journal 

LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
Section cross-reference ( s ) : 76 

AB As polymers tailored for laser ablation at a specific wavelength 

usually require a costly synthesis that makes them expensive, std. 
materials are investigated in the present study that are already produced 
on a large scale. Apart from an absorption band around the laser 
wavelength (here, 308 nm) further properties are important in tech. 
applications, such as thermal and photochem. stability or optical 
transparency. High etching rates combined with high quality structuring 
are required for photon-efficient ablation. Depending on these criteria 
we chose several std. materials, which are com. available, and 
characterized the ablation behavior. The substrates include 
polymers such as polycarbonates, polymer blends, and in addn. 
glassy carbon substrates, which are wide-spread in 

industrial appliances already and promising for devices fabricated by 
excimer ablation lithog. The characteristic parameters were detd. and the 
quality of the obtained structure was investigated by scanning-electron- 
and at . -f orce-microscopy . Examples of applications in microtechnol . will 
be shown. 

ST excimer laser ablation lithog material 
IT Laser ablation 

(ablation behavior of materials for tech. relevant devices fabricated 
by excimer ablation lithog.) 
IT Polycarbonates, properties 
Polymer blends 
RL: PRP (Properties) 

(ablation behavior of materials for tech. relevant devices fabricated 
by excimer ablation lithog.) 
IT Micro structure 
Photoresists 

(ablation behavior of materials for tech. relevant devices fabricated 
by excimer ablation lithog. in relation to) 
IT Photolithography 

(laser ablation; ablation behavior of materials for tech. 
relevant devices fabricated by excimer ablation lithog.) 
IT 100-21-0, Terephthalic acid, properties 463-79-6, Carbonic acid, 
properties 24936-68-3, Bisphenol A-polycarbonate, properties 
25037-45-0 27100-33-0, Bisphenol A homopolymer 
RL: PRP (Properties) 
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(ablation behavior of materials for tech. relevant devices fabricated 

by excimer ablation lithog. ) 
IT 7440-44-0, Glassy carbon, properties 
RL: PRP (Properties) 

(glassy; ablation behavior of materials for tech. relevant devices 

fabricated by excimer ablation lithog.) 
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(3) D'Couto, G; J Appl Phys 1993, V74, P5972 HCAPLUS 

(4) Gale, M; Opt Eng 1994, V33, P3556 HCAPLUS 

(5) Jenkins, G; Polymeric Carbons - Carbon Fibre, Glass and Char 1976 

(6) Kinoshita, K; Carbon, Electrochemical and Physicochemical Properties 1988 

(7) Kunz, T; Appl Phys A, accepted 

(8) Mihailov, S; Appl Opt 1993, V32, P6211 HCAPLUS 

(9) Pankasem, S; Macromolecules 1994, V27, P3773 HCAPLUS 

(10) Schueller, 0; Adv Mater 1997, V9, P477 HCAPLUS 

(11) Srinivasan, R; Appl Phys Lett 1982, V41, P576 HCAPLUS 
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TI Development of Nanof abrication Technique for Microstructures by 

Near-field Scanning Optical Microscope. 
AU MISAWA HIROAKI 
CS Univ. of Tokushima, Grad. Sch. 

SO Niafirudov Nano Kogaku. Heisei 9 Nendo. Gokubisho Kukan ni Kyokuzai suru 
Foton no Kagaku to Kogaku. Dail Nendo Kenkyu Seika Hokokusho, (1998) pp. 
146-148. Journal Code: N19982321 (Fig. 2) 

CY Japan 

DT Journal; Short Communication 
LA Japanese 
STA New 

CC BD04100V; QC04000Y (621.375.82 6.06; 62 1 . 9 . 047/ . 04 8 ) 

CT laser beam machining; nanometer process; scanning optical 

microscope; photoresist 
BT physical machining; special machining; working and processing; 

laser application; utilization; fine patterning; optical 

microscope; microscope; optical instrument; photopolymer ; photosensitive 
material; photographic material; material; reactive polymer; functional 
polymer; macromolecule ; resist 

L4 0 ANSWER 4 9 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
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TI Patterning of poly ( 3-alkylthiophene) thin films by direct-write 

ultraviolet laser lithography 
AU Wong, T. K. S.; Gao, S.; Hu, X.; Liu, H.; Chan, Y. C; Lam, Y. L. 
CS School of Electrical and Electronic Engineering, Photonics Laboratory, 

Nanyang Technological University, Nanyang, 639798, Singapore 
SO Materials Science & Engineering, B: Solid-State Materials for Advanced 

Technology (1998), B55(l,2), 71-78 

CODEN: MSBTEK; ISSN: 0921-5107 
PB Elsevier Science S,A. 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
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AB Thin films of poly ( 3-methylthiophene ) (P3MT) , poly ( 3-butylthiophene ) 
(P3BT) and poly { 3-hexylthiophene) (P3HT) have been patterned into 
micros tructures using the 32 5 nm radiation from a helium-cadmium 
laser. At sufficiently high energy fluences, spontaneous mass 
removal occurred in all three polymers to give groove structures about 3 
.mu.m wide. At lower incident fluences, both P3BT and P3HT underwent 
crosslinking as a result of the irradn. Using chloroform as a developer, 
1-6 .mu.m wide line structures were obtained on glass 
substrates. For the lowest fluences, the P3BT linewidths after 
development were narrower than the nominal beam diam. The present results 
are potentially useful to the fabrication of polymer electronic devices 
and microlithog. 

ST polyalkylthiophene UV direct write laser lithog 

IT Crosslinking 
Photolysis 
Photoresists 

(micros tructures fabrication by direct-write UV laser 
lithog. on poly ( 3-alkylthiophene) thin films) 
IT Polymers, processes 

RL: PEP (Physical, engineering or chemical process) ; TEM (Technical or 
engineered material use); PROC (Process); USES (Uses) 

(polythiophenes ; micros tructures fabrication by direct-write 
UV laser lithog. on poly ( 3-alkylthiop'hene) thin films) 
IT 67-66-3, Chloroform, uses 

RL: NUU (Other use, unclassified); USES (Uses) 

(developer; micros tructures fabrication by direct-write UV 
laser lithog. on poly ( 3-alkylthiophene ) thin films) 
IT 84928-92-7, Poly (3-methylthiophene) 98837-51-5, Poly ( 3-butylthiophene } 
104 934-50-1, Poly (3-hexylthiophene) 

RL: PEP (Physical, engineering or chemical process) ; TEM (Technical or 
engineered material use); PROC (Process); USES (Uses) 

(microstructures fabrication by direct-write UV laser 
lithog. on poly ( 3-alkylthiophene ) thin films) 
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L40 ANSWER 50 OF 73 WPIX (C) 2003 THOMSON DERWENT 

AN 1997-087456 [08] WPIX 

DNN N1997-071947 DNC C1997-028526 

TI Mfr. of microstructure contg. elastic polymer membrane, e.g. 

membrane -valve - combines polymer spin deposition process into fabrication 
sequence which comprises micro-machining of etchable substrates. 

DC A32 A88 Q66 

IN OEHMAN, 0; VIEIDER, C 

PA (PHAA) PHARMACIA BIOTECH AB; (GYRO-N) GYROS AB 
CYC 2 0 

PI WO 9701055 Al 19970109 (199708)* EN 23p F16K007-17 
RW: AT BE CH DE DK ES FI FR GB GR IE IT LU MC NL PT SE 
W: JP US 

EP 838005 Al 19980429 (199821) EN F16K007-17 

R: BE CH DE FR GB IE IT LI NL SE 
JP 11508347 W 19990721 (199939) 21p F16K007-17 

US 5962081 A 19991005 (199948) B05D003-00 
EP 838005 Bl 20020522 (200241) EN F16K007-17 

R: BE CH DE FR GB IE IT LI NL SE 
DE 69621335 E 20020627 (200250) F16K007-17 
ADT WO 9701055 Al WO 1996-SE789 19960617; EP 838005 Al EP 1996-921188 

19960617, WO 1996-SE789 19960617; JP 11508347 W WO 1996-SE789 19960617, JP 
1997-503781 19960617; US 5962081 A WO 1996-SE789 19960617, US 1997-945855 
19971107; EP 838005 Bl EP 1996-921188 19960617, WO 1996-SE789 19960617; DE 
69621335 E DE 1996-621335 19960617, EP 1996-921188 19960617, WO 1996-SE789 
19960617 

FDT EP 838005 Al Based on WO 9701-055; JP 11508347 W Based on WO 9701055; US 
5962081 A Based on WO 9701055; EP 838005 Bl Based on WO 9701055; DE 
69621335 E Based on EP 838005, Based on WO 9701055 

PRAI SE 1995-2258 19950621 

REP GB 2155152; SE 501713; US 4869282 

IC ICM B05D003-00; F16K007-17 

AB WO 9701055 A UPAB: 19970220 

A method for the mfr. of a microstructure having a top and a 

bottom face, with at least one hole or cavity extending between the faces, 

and a polymer membrane which extends over a bottom opening of the hole or 

cavity, comprises: (a) providing a substrate body (2) having top 

and bottom faces; (b) opt. forming at least part of one hole or cavity (9) 

in the substrate body; (c) providing a membrane support (13) at 

the bottom face opening of the hole or cavity; (d) depositing a layer (15) 

of polymer material onto the bottom face of the substrate body 

against the membrane support; (e) if required, completing the formation of 

the hole or cavity and, if not done in this step, (f) selectively removing 

the membrane support to bare the polymer membrane over the bottom opening 

of the hole or cavity. 

Pref. the substrate body is pref. an etchable material. The 
membrane support is part of the substrate body. The 
substrate body comprises an outer layer forming the polymer 
membrane support layer, onto which the polymer material is deposited, and 
the support layer is then selectively removed to bare the polymer membrane 
(8a) . The etching is performed by a dry etch, such as a reactive ion etch. 
A part, pref. a major part, of the holes or cavities are preformed by 
laser drilling. The substrate material is silicon, 
glass or quartz, pref. silicon. The substrate 
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is a silicon wafer. The polymer material is an elastomer, pref. a silicone 

rubber. The membrane support layer is a photoresist material, 

pref. silicon oxide or silicon nitride or a combination. Deposition of the 

polymer is pref. performed by spin deposition. 

USE - For the mfr. of a micros t rue ture contg. an elastic 

polymer membrane, e.g. valves, pressure sensors (claimed). 

ADVANTAGE - The method simplifies the fabrication of and permits 

further miniaturisation of microfluidic systems as well as other 

structures comprising a flexible polymer membrane. 

Dwg . 2a-f /6 
FS CPI GMPI 
FA AB; GI 

MC CPI: A11-B05; A12-H07 

L4 0 ANSWER 51 OF 73 HCAPLUS COPYRIGHT 2003 ACS 
AN 1997:627346 HCAPLUS 
DN 127:324391 

TI Cost-effective mask fabrication on KaptonR membrane for deep 

x-ray lithography 
AU Stadler, S . ; Derhalli, I.; Malek, C. Khan 

CS Center for Advanced Microstructures and Devices (CAMD) , Louisiana State 

University, Baton Rouge, LA, 70803, USA 
SO Proceedings of SPIE-The International Society for Optical Engineering 

(1997), 3225 (Microlithography and Metrology in Micromachining III), 

102-108 

CODEN: PSISDG; ISSN: 0277-786X 
PB SPIE-The International Society for Optical Engineering 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 
Section cross-reference ( s ) : 76 

AB A low-cost mask fabrication process for deep X-ray lithog. is 

described. The mask consists of KaptonR films stretched on a ring with 
absorber structures formed by optical lithog. using 
NFR015 (neg. photoresist) resist (10-20. mu.m thick) and gold 
electroplating, similar to the masks from the "early X-ray lithog. age". 
Such masks proved easy to fabricate and are presently being evaluated for 
deep X-ray lithog. applications. First expts . indicate that they 
exhibit sufficient radiation resistance and limited variational 
dimensional changes during exposure at 1.3-1.5 GeV on the XRLM3 beamline 
at CAMD. 

ST mask Kapton membrane x ray lithog; gold electroplating photomask Kapton 

membrane lithog; sputter deposition chromium silver mask fabrication 
IT Negative photoresists 
Photolithography 

(absorber structures formed by optical lithog. 

using NFR015 neg. photoresist for cost-effective mask 

fabrication) 
IT Photomasks (lithographic masks) 
X-ray lithography 

(cost-effective mask fabrication on Kapton membrane for deep 

x-ray lithog. ) 
IT Electrodeposition 

(gold electroplating in cost-effective mask fabrication on Kapton 

membrane for deep x-ray lithog.) 
IT Sputtering 

(sputter deposition of Cr adhesion and Ag base plating layer in 
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cost-effective mask fabrication) 
IT 197527-70-1, JSR-NFR 015 

RL: TEM {Technical or engineered material use); USES (Uses) 
{absorber structures formed by optical lithog. 
using NFR015 neg. photoresist for cost-effective mask 
fabrication) 
IT 25036-53-7, Kapton 

RL: DEV (Device component use) ; USES (Uses) 

(cost-effective mask fabrication on Kapton membrane for deep 
x-ray lithog . ) 
IT 7440-57-5, Gold, processes 

• RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(gold electroplating in cost-effective mask fabrication on Kapton 
membrane for deep x-ray lithog.) 
IT 9011-14-7, PMMA 

RL: TEM (Technical or engineered material use) ; USES (Uses) 
(micros true ture printed with Kapton mask in 300.mu.m thick 
PMMA) 

IT 7440-22-4, Silver, processes 7440-47-3, Chromium, processes 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(sputter deposition of Cr adhesion and Ag base plating layer in 
cost-effective mask fabrication) 



Narayan, J. ; Cheung, J. 
p. 509-18 of xvi+674 pp. 35 
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TI Laser-assisted dry etching ablation for microstructuring of 

III-V semiconductors. 
AU Dubowski, J. J.; Julier, M. ; Sproule, G.I.; Mason, B. (Inst, for 

Microstructural Sci., Nat. Res. Council of Canada, Ottawa, Ont., Canada) 
SO Advanced Laser Processing of Materials - Fundamentals and Applications. 

Symposium 

Editor (s). : Singh, R. ; Norton, D.; Laude, L.' 
Pittsburgh, PA, USA: Mater. Res. Soc, 1996. 
ref s . 

Conference: Boston, MA, USA, 27-30 Nov 1995 
DT Conference Article 
TC General Review 
CY United States 
LA English 

AB Laser-assisted dry etching ablation (LADEA) 

with an emphasis on its applicability for the microstructuring of III-V 

semiconductor compounds. The method is based on the application of an 

excimer laser ( lambda =308 nm) for pulsed heating of a wafer 

which is placed in a stream of Cl2/He gas. Both the products of chemical 

reaction and the depth to which a laser-induced 

reaction takes place depend on laser fluence. This makes 

possible the ablation of a well defined volume of the material. Little or 

no structural damage to the surface is observed because ablation is 

carried out with laser fluences below those required 

to melt the matrix material. The laser fluence dependence of the 

etch rate indicates that the process is primarily temperature driven with 

a characteristic energy for desorption. We have investigated LADEA as a 

method for in-situ processing of III-V semiconductors and the fabrication 

of nanos tructures . An atomic force microscopy study has shown that 

atomically smooth surfaces can be obtained if the etch rate is near 1/2 

atomic layer per laser pulse. The lateral resolution of LADEA 



has been reviewed 
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has been found to be at least 20 nm. This, as well as the results of 
in-situ photoluminescence and Auger electron spectroscopy measurements, 
indicate that LADEA can be used for the direct (photoresist 
-free) fabrication of high quality micro structures and, 
ultimately, for the nanostructuring of III-V semiconductor compounds. 
CC A8160C Surface treatment and degradation of semiconductors; A6820 Solid 
surface structure; A6845D Evaporation and condensation; interface 
adsorption and desorption kinetics; A8265M Sorption and accommodation 
coefficients (surface chemistry) ; A7855D Photoluminescence in 
tetrahedrally bonded nonmetals; A6180B Ultraviolet, visible and infrared 
radiation effects; A7920D Laser-surface impact phenomena; A8280P Electron 
spectroscopy for chemical analysis (photoelectron, Auger spectroscopy, 
etc. ) 

CT ATOMIC FORCE MICROSCOPY; AUGER EFFECT; CRYSTAL MICROSTRUCTURE; 

DESORPTION; ETCHING; III-V SEMICONDUCTORS; LASER ABLATION; 

LASER BEAM ETCHING; NANOSTRUCTURED MATERIALS; PHOTOLUMINESCENCE; 

SURFACE CHEMISTRY; SURFACE STRUCTURE 
ST laser-assisted dry etching ablation; microstructuring; III-V 

semiconductors; structural damage; in-situ processing; nanostructures 

fabrication; atomic force microscopy study; laser pulse; lateral 

resolution; in-situ photoluminescence; Auger electron spectroscopy; 

direct photoresist-free fabrication; 308 nm 
PHP wavelength 3.08E-07 m 
ET V; C12 

L4 0 ANSWER 53 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 1996 (48) : 3986 COMPENDEX 

TI Laser-assisted dry etching ablation for microstructing of III-V 
semiconductors . 

AU Dubowski, J.J. (Natl Research Council of Canada, Ottawa, Ont, Can); 

Julier, M, ; Sproule, G.I.; Mason, B. 
MT Proceedings of the 1995 MRS Fall Symposium. 
MO MRS 

ML Boston, MA, USA 

MD 27 Nov 1995-30 Nov 1995 

SO Advanced Laser Processing of Materials - Fundamentals and Applications 
Materials Research Society Symposium Proceedings v 397 1996 . Materials 
Research Society, Pittsburgh, PA, USA.p 509-518 
CODEN: MRSPDH ISSN: 0272-9172 

PY 1996 

MN 44427 

DT Conference Article 
TC Experimental 
LA English 

AB Laser-assisted dry etching ablation (LADEA) has been reviewed 

with an emphasis on its applicability for the microstructuring of III-V 
semiconductor compounds. The method is based on the application of an 
excimer laser { lambda equals 308 nm) for pulsed heating of a 
wafer which is placed in a stream of C12/He gas. Both the products of 
chemical reaction and the depth to which a laser 

-induced reaction takes place depend on laser fluence.This makes 
possible the ablation of a well defined volume of the material. Little or 
no structural damage to the surface is observed because ablation is 
carried out with laser fluences below those required to melt the 
matrix material. The laser fluence dependence of the etch rate 
indicates that the process is primarily temperature driven with a 
characteristic energy for desorption. We have investigated LADEA as a 
method for in-situ processing of III-V semiconductors and the fabrication 
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of nanostructures. An atomic force microscopy study has shown that 

atomically smooth surfaces can be obtained if the etch rate is near 1/2 

atomic layer per laser pulse. The lateral resolution of LADEA 

has been found to be at least 20 nm. This, as well as the results of 

in-situ photoluminescence and Auger electron spectroscopy measurements, 

indicate that LADEA can be used for the direct {photoresist 

-free) fabrication of high quality micros true tures and, 

ultimately, for the nanostructuring of III-V semiconductor 

compounds . (Author abstract) 35 Refs. 

CC 641.2 Heat Transfer; 744.8 Laser Beam Interactions; 712.1 Semiconducting 
Materials; 714.2 Semiconductor Devices and Integrated Circuits; 933.1.1 
Crystal Lattice; 933.1 Crystalline Solids 

CT *Laser ablation; Photoluminescence; In situ processing; 

Nanos tructured materials; Nanotechnology ; Atomic force microscopy; Auger 
electron spectroscopy; Semiconductor materials; Microelectronic 
processing; Micros true ture 

ST Laser assisted dry etching ablation; Laser fluences 

ET V; C12 

L40 ANSWER 54 OF 73 JAPIO COPYRIGHT 2003 JPO 
AN 1995-176082 JAPIO 

TI STAMPER FOR DUPLICATING OPTICAL DISK AND ITS PRODUCTION AND OPTICAL DISK 
IN MURATA SHIYOUZOU; SHIBATA KIYOTO 
PA RICOH CO LTD 

PI JP 07176082 A 19950714 Heisei 

AI JP 1993-318364 (JP05318364 Heisei) 19931217 

PRAI JP 1993-318364 19931217 

SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 1995 
IC ICM G11B007-26 

AB PURPOSE: To improve the flow property of a resin at the time of molding 
and to improve packability and transferability by forming the extreme 
surface of a stamper of a dense film having small specific resistance and 
high wear resistance. 

CONSTITUTION: A photoresist film 2 is applied and formed on a 

glass substrate 1 and thereafter, fine rugged patterns 

are formed on this photoresist film by exposing with a gas 

laser and developing. A DLC (diamond- like carbon) film 3 is formed 

at 500&angst; thickness by a plasma-CVD method on the optical disk 

original plate obtd. in such a manner and further, an Ni film 4 of 

500&angst; is formed thereon by a DC sputtering method, by which conducte 

films having a two-layered structure are formed. The 

optical master disk has the surface shape reversed with the fine 

rugged patterns in such a manner and, therefore, the wear of the stamper 

and the drooping of the fine shape are hardly generated and the life of 

the stamper is extended. 

COPYRIGHT: (C) 1995, JPO 

L40 ANSWER 55 OF 73 INSPEC COPYRIGHT 2003 I EE 

AN 1995:5035481 INSPEC DN A9519-8160C-027 ; B9510-2550E-067 

TI Structure damage in reactive-ion and laser etched InP/GalnAs 
micros true tures . 

AU Dubowski, J.J.; Rosenquist, B.E.; Lockwood, D.J.; Labbe, H.J.; Roth, A. P. 

Lacelle, C. ; Davies, M.; Barber, R. ; Mason, B. ; Sproule, G.I. (Inst, for 

Microstructural Sci . , Nat. Res. Council of Canada, Ottawa, Ont., Canada) 
SO Journal of Applied Physics (1 Aug. 1995) vol, 78, no. 3, p. 1488-91. 15 refs 

Price: CCCC 0021-8979/95/78 (3) /1488/4/$6 . 00 

CODEN: JAPIAU ISSN: 0021-8979 
DT Journal 
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TC Experimental 
CY United States 
LA English 

AB Etching of a chemical-beam-epitaxy-grown InP/lnGaAs multilayer structure 
with reactive ion etching (RIE} and laser-assisted dry etching 
ablation (LADEA) is carried out in order to evaluate the extent of the 
damage induced by these two etching methods. Micro-Raman spectroscopy 
indicates a systematic broadening of the phonon lines as a function of 
depth of a RIE fabricated crater. In contrast, LADEA which is 
based on the application of an excimer laser for the removal of 
the products of chemical reaction, shows no measurable changes in the 
phonon line widths when compared to as-grown material. The results suggest 
that LADEA has potential for the photoresistless fabrication of 
damage free microstructures . 

CC A8160C Surface treatment and degradation of semiconductors; A6865 Layer 
structures, intercalation compounds and superlattices : growth, structure 
and nonelectronic properties; A7865J Optical properties of nonmetallic 
thin f ilms ; ■ A7830G Infrared and Raman spectra in inorganic crystals; A6830 
Dynamics of solid surfaces and interface vibrations; B2550E Surface 
treatment for semiconductor devices; B2520D II-VI and III-V 
semiconductors; B2530C Semiconductor superlattices, quantum wells and 
related structures 

CT GALLIUM ARSENIDE; III-V SEMICONDUCTORS; INDIUM COMPOUNDS; INTERFACE 
PHONONS; LASER ABLATION; LASER BEAM ETCHING; RAMAN 

SPECTRA; SEMICONDUCTOR EPITAXIAL LAYERS; SEMICONDUCTOR QUANTUM WELLS; 
SPUTTER ETCHING 

ST reactive ion etching; laser-assisted dry etching ablation; 

damage free microstructures; structure damage; multilayer 

structure; chemical-beam-epitaxy; micro-Raman spectroscopy; phonon line 

broadening; excimer laser ablation; semiconductors; multiple 

quantum well; InP-GalnAs 
CHI InP-GalnAs int, GalnAs int, InP int, As int, Ga int, In int, P int, GalnAs 

ss, As ss, Ga ss, In ss, InP bin, In bin, P bin 
ET In*P; InP; In cp; cp; P cp; As*Ga*In; As sy 3; sy 3; Ga sy 3; In sy 3; 

GalnAs; Ga cp; As cp; InGaAs ; V; As*Ga*In*P; As sy 4; sy 4; Ga sy 4; In sy 

4; P sy 4; InP-GalnAs; As; Ga; In; P 

L40 ANSWER 56 OF 73 INSPEC COPYRIGHT 2003 I EE 

AN 1997:5683515 INSPEC DN A97 19-42 85-012 ; B9710-2575-023 

TI Microstructuring of surfaces by excimer laser machining. 

AU Zimmer, K. ; Bigl, F. (Inst, of Surface Modification, Leipzig, Germany) 

SO Sensor 95 

Wunstorf-Steinhude, Germany: ACS Organisations GmbH, 1995. p. 779-82 of 948 
pp. 5 refs. Availability: ACS Organisations GmbH, 

Dienstleistungsunternehmen des AMA Fachverbandes fur Sensorik e.V. 

Postfach 2352, D 31506 Wunstorf-Steinhude, Germany 

Conference: Germany, 1995 
DT Conference Article 
TC Practical; Experimental 
CY Germany, Federal Republic of 
LA English 

AB A new excimer laser based machining technique for the 

fabrication of microstructures for optical purposes has been 
demonstrated. With this technique micro-spherical and -cylinder lenses and 
lens arrays have been fabricated with lateral dimensions in the range from 
10 mu m to some mm and a structure depth of up to 10 mu m. 

CC A4285D Optical fabrication, surface grinding; A8160J Surface treatment and 
degradation of- polymers and plastics; A8160C Surface treatment and 
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degradation of semiconductors; A4278 Optical lens and mirror systems; 

A4260K Laser beam applications; A6180B Ultraviolet, visible and infrared 

radiation effects; B2575 Micromechanical device technology; B4360 Laser 

applications; B2550E Surface treatment for semiconductor devices; B2550G 

Lithography; B4190 Other optical system components 
CT LASER ABLATION; LASER BEAM ETCHING; LASER 

BEAM MACHINING; LENSES; MASKS; MICROMACHINING; OPTICAL FABRICATION 
ST excimer laser machining; surface microstructuring; 

microstructures fabrication; micro-spherical lenses; 

micro-cylinder lenses; lens arrays; lateral dimensions; micro-optics; 
photochemical etching; laser ablation; mi croma chining; 3D 
topologies; contour mask technique; photoresist; polyimide; 10 
micron 

PHP size 1.0E-05 m; depth 1.0E-05 m 
ET D 



L40 ANSWER 57 OF 73 HCAPLUS COPYRIGHT 2003 ACS DUPLICATE 4 

AN 1995:625807 HCAPLUS 
DN 123:212881 

TI Computer-generated holographic diffractive structures fabricated by direct 

excimer laser microetching 
AU Boutsikaris, L.; Mailis, S.; Madamopoulos , N. ; Pissadakis, S.; Petrakis, 

A.; Vainos, N. A.; Dainty, P.; Parmiter, P.; Hall, T. J. 
CS Institute Electronic Structure and Laser, Foundation Research and 

Technology, Crete, 71110, Greece 
SO Proceedings of SPIE-The International Society for Optical Engineering 

(1995), 2403, 448-55 

CODEN: PSISDG; ISSN: 0277-786X 
DT Journal 
LA English 

CC 74-8 (Radiation Chemistry, Photochemistry, and Photographic and Other 
Reprographic Processes) 

AB Excimer laser microetching is applied on various 

substrate materials, including metals, metal alloys, 

semiconductors, and polymers, of arbitrary geometrical shape for 

fabricating surface-relief optical microstructures with very 

fine features {micron width/. mu. depth, or less). Particularly good 

results have been obtained with hardened photoresist, 

lithium niobate crystals, and stainless steel. The 

method is based on selective laser ablative etching achieved by 

projecting a mask, on a redn . basis, onto the substrate 

material. In addn. to simple rectangular metal masks, computer generated 
holog. mask patterns were used. These hologram masters were optically 
plotted on photoresist, and then wet etched to produce 
chrome-on-quartz masks. A consecutive step-and- repeat method 
was used to replicate the mask on the substrate. Several types 
of surface relief holograms were directly etched on various materials. 
One class of holograms upon reconstruction produces an 8. times. 8 square 
optical interconnect array. Another type reproduces a specific design 
pattern consisting of characters and nos . Full automation of the 
microetching process in conjunction with a raster scanning method allows 
the fabrication of arbitrary pixellated multi-level micro-patterns. The 
direct nature of the etching technique appears to be very attractive, 
since it eliminates the need for substrate material pre- or 
post-processing and can be applied to almost any solid material. 

ST excimer laser microetching holog diffractive structure 

IT Holography 

(computer-generated holog. diffractive structures fabricated by direct 
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excimer laser microetching) 
IT ' Etching 

{photochem. , laser-induced, computer-generated holog. 
diffractive structures fabricated by direct excimer laser 
microetching) 

L40 ANSWER 58 OF 73 JICST-EPlus COPYRIGHT 2003 JST 
AN 950336301 JICST-EPlus 

TI Development of a Manufacturing Process for Ceramic Micros true tures 

by Using Micro Photof orming . (1st Report) . Principle of the Process and 

Photoforming Experiment. 
AU SHAN X; YANAGISAWA KAZUHISA 

TAKAGI TARO; NAKAJIMA NAOMASA 
CS Olympus Opt. Co., Ltd. 

Univ. of Tokyo, Fac. of Eng. 
SO Seimitsu Kogakkaishi (Journal of the Japan Society for Precision 

Engineering), (1995) vol. 61, no. 3, pp. 420-424. Journal Code: F0268A 

(Fig. 18, Tbl. 1, Ref. 8) 

ISSN: 0912-0289 
CY Japan 

DT Journal; Article 
LA Japanese 
STA New 

AB This paper describes the principle of the manufacturing method of a 
ceramic three-dimensional micros tructure by application of a 
micro light molding method, and shows the specification and the structure 
manufacturing procedure of a constructed light molding device. By this 
device, hardening characteristic of the mixture of resin and A1203 powder 
is examined, in addition, manufacture of the three-dimensional 
micros tructure is tried, and its possibility is confirmed. 

CC YC03020V (666. 5/. 6) 

CT molding; molding machine; laser lithography; CAD; 

photoresist; ceramic forming; micro structure; micromachining; 

sintering; powder; mixture; alumina 
BT molding line; production line; production process; process (production) ; 

process; production process { control ) ; casting equipment; facility; 

photolithography; lithography; computer application; utilization; design; 

photopolymer ; photosensitive material; photographic material; material; 

reactive polymer; functional polymer; macromolecule ; resist; forming and 

molding; structure; fine patterning; working and processing; benefication 

of ore; heat treatment; treatment; particulate object; object; aluminum 

oxide; aluminum compound; 3B group element compound; metal oxide; oxide; 

chalcogenide; oxygen group element compound; oxygen compound 

L40 ANSWER 59 OF 73 INSPEC COPYRIGHT 2003 IEE DUPLICATE 5 

AN 1996:5311770 INSPEC DN B9608-2575-04 9 

TI Laser-LIGA: A cost saving process for flexible production of 
microstructures ■ 

AU Abraham, M. ; Arnold, J.; Ehrfeld, W.; Hesch, K. ; Mobius, H.; Paatzsch, T. ; 

Schulz, C. (Inst, fur Mikrotechnik GmbH, Mainz, Germany) 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (1995) vol.2639, p. 164-73. 13 refs. 

Published by: SPIE-Int. Soc. Opt. Eng 

Price: CCCC 0 8194 2005 0/95/$6.00 

CODEN: PSISDG ISSN: 0277-786X 

SICI : 0277-7 86X (1995) 2639L. 164 : LLCS; 1-S 

Conference: Micromachining and Microf abrication Process Technology. 
Austin, TX, USA, 23-24 Oct 1995 
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Sponsor(s): SPIE; Semicond. Equipment & Mater. Int.; NIST 
DT Conference Article; Journal 
TC Application; Practical 
CY United States 
LA English 

AB Ablation by excimer laser radiation can successfully be used for 

microstructuring. However, the .costs of production is still rather high 
due to the fact that laser processing is, in general, a serial 
process. Cost reduction is possible by combining excimer laser 
micromachining with a replication process. We call this process " 
laser-LIGA", which is a variant of the LIGA technique, using 
ablation of polymers and photoresists by uv excimer 
lasers as the first structure-defining process step. Compared to 
deep x-ray lithography the surface quality of 
microstructures made by laser ablation is slightly 

poorer and the maximum aspect ratios (up to 10) are considerably lower 

too. On the other hand laser-LIGA offers more flexibility. 

Almost any geometry can be realised, in many cases without a mask by 

direct structuration . This process is therefore suited to rapid 

prototyping as well as for large scale production of micro-scale devices. 

In this paper some applications of laser-LIGA for different 

fields of microstructuring are demonstrated including components of 

microfluidic systems, microoptical devices and devices for medical 

applications. Such systems open up the potential for completely new 

developments at the micro scale. 

CC B2575 Micromechanical device technology; B0170G General fabrication 

techniques; B4360 Laser applications; B7500 Medical physics and biomedical 
engineering; B4140 Integrated optics 

CT DIFFRACTION GRATINGS; ELECTROPLATING; INTEGRATED OPTICS; LASER 
ABLATION; LASER BEAM MACHINING; MICROMACHINING; MICROMECHANICAL 
DEVICES; NEUROPHYSIOLOGY; PHOTOLITHOGRAPHY 

ST laser-LIGA; microstructures; ablation; excimer 

laser radiation; serial process; laser micromachining; 
replication process; photoresists; polymer; UV excimer 
lasers; microfluidic systems; microoptical devices; medical 
applications; lithography; electroplating; moulding; fibre , chip coupling; 
microoptical gratings; neurotechnology 

L4 0 ANSWER 60 OF 73 HCAPLUS COPYRIGHT 2 003 ACS 
AN 1995:709210 HCAPLUS 
DN 123:301339 

TI Fabrication of metallic microstructures by electroplating using 

deep-etched silicon molds 
AU Sander, D. ; Hoffmann, R. ; Relling, V. ; Mueller, J. 
CS Technische Universitat Hamburg-Harburg, Hamburg, 21073, Germany 
SO Journal of Microelectromechanical Systems (1995), 4(2), 81-6 

. CODEN: JMIYET; ISSN: 1057-7157 
PB Institute of Electrical and Electronics Engineers 
DT Journal 
LA English 

CC 74-5 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference ( s ) : 76 
AB A new technol. is presented here to fabricate three-dimensional 

micromachined metal structures. The microstructures are manufd. 

by electroplating in deep-etched silicon structures followed by 

a sepn. from their mold. Up to 140- .mu.m-deep silicon 

structures with vertical sidewalls are realized by an anisotropic plasma 
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etching process producing the mold for electroplating. An etching gas 
mixt. of SF6 and CBrF3 is used to achieve both an anisotropic etching 
behavior by protective film formation of CF2-radicals and high etching 
rates. The anisotropy is due to photoresist masking, which 
enhances the polymer formation. The vertical trenches are electroplated 
from the trench base filling the structures uniformly to the substrate 
surface. By avoiding overplating across the whole substrate the resulting 
structures are suitable for micromech. devices. . If needed, released 
micro structures from the silicon mold can be obtained by direct 
. lift-off. 

ST mi croma chining metallic microstructure electroplating silicon 
• mold; lithog anisotropic plasma etching mi croma chining 
microstructure 
IT Sputtering 

(etching, photolithog and plasma etching in fabrication of 
metallic microstructures by electroplating using deep 
-etched silicon molds) 
IT Machining 

(micro-, photolithog and plasma etching in fabrication of 
metallic microstructures by electroplating using deep 
-etched silicon molds) 
IT Lithography 
Resists 

(photo-, photolithog and plasma etching in fabrication of 
metallic microstructures by electroplating using deep 
-etched silicon molds) 
IT Etching 

(sputter, photolithog and plasma etching in fabrication of 

metallic microstructures by electroplating using deep 

-etched silicon molds) 
IT 7440-02-0, Nickel, processes 7440-21-3, Silicon, processes 

RL: DEV (Device component use) ; PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(photolithog and plasma etching in fabrication of metallic 

microstructures by electroplating using deep-etched 

silicon molds) 
IT 169494-86-4, MA-P 275 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 

(photolithog and plasma etching in fabrication of metallic 

microstructures by electroplating using deep-etched 

silicon molds) 

IT 353-54-8, Tribromof luoromethane 2551-62-4, Sulfur hexafluoride 

RL: PEP (Physical, engineering or chemical process); PROC (Process) 
(plasma; photolithog and plasma etching in fabrication of 
metallic microstructures by electroplating using deep 
-etched silicon molds) 



L40 ANSWER 61 OF 73 JICST-EPlus COPYRIGHT 2003 JST 
AN 950791535 JICST-EPlus 

TI Weighted distributed feedback structure for all-optical 

bistable waveguide devices. 
AU NAKATSUHARA KATSUMI ; MIZUMOTO TETSUYA; MUNAKATA RYUHEI ; NAITO YOSHIYUKI 
CS Tokyo Inst, of Technol . Fac. of Eng. 

SO Denshi Joho Tsushin Ga'kkai Gijutsu Kenkyu Hokoku (IEIC Technical Report 
(Institute of Electronics, Information and Communication Enginners ) ) , 
(1995) vol. 95, no. 223 (OPE95 47-56), pp. 55-60. Journal Code: S0532B 
(Fig. 8, Tbl. 1, Ref. 11) 

CY Japan 
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DT Journal; Article 
LA Japanese 
STA New 

AB We proposed to use a distributed feedback structure with a weighted 

coupling coefficient (W-DFB) in an all-optical bistable device in order to 

improve 'on-state' transmittance and to reduce threshold intensity. 

Through numerical calculations, characteristics of the W-DFB structure 

were discussed compared with those of a conventional DFB structure 

. The W-DFB optical bistable device exhibits high on-state 

transmittance and low-threshold input intensity. Fabrication of the W-DFB 

structure with a periodicity of 169. 8nm is demonstrated on a CdSxSel-x 

doped glass substrate by means of holographic exposure 

using a double-coated photoresist and reactive ion etching in 

CHF3. {author abst . ) 

CC BD06030H; BD05000T (681.7.068:535.3; 535. 37/. 5) 

CT optical bistability; optical waveguide; refractive index; transmissivity ; 

threshold; absorption coefficient; weighting; optical control; Kerr 

effect; diffraction grating 
BT bistability; stability; nonlinear optics; transmission line; waveguide; 

ratio; numerical value; coefficient; action and behavior; control; 

magnetooptic effect; optical property; magnetic field effect; effect; 

electrooptic effect; electric field effect; optical element; optical 

system; lattice 

L40 ANSWER 62 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 1994(32): 64 0 COMPENDEX 

TI Functional polymers for high-resolution photolithography. 

AU Sebald, Michael (Siemens AG, Erlangen, Ger) ; Ahne, Hellmut; Leuschner, 

Rainer; Sezi, Recai 
SO Polymers for Advanced Technologies v 5 n 1 Jan 1994. p 41-48 

CODEN: PADTE5 ISSN: 1042-7147 
PY 1994 
DT Journal 

TC Experimental; Application 
LA English 

AB Polymers obtained by radical polymerization of maleic anhydride with 
different monomers are used in bilayer photoresists for the CARL 
(Chemical Amplification of Resist Lines) process. Aqueous-based silylation 
of resist patterns with bisaminopropyl-oligodimethylsiloxane enhances 
oxygen-plasma etch resistance and creates widened structures . Thus , the 
resolution capability of optical exposure tools, can be used to the full 
extent and even structures beyond the optical 

resolution limit become accessible . Copolymerization of maleic anhydride 
with tBOC-maleimide or methacrylic acid t-butylester yields polymers for 
highly sensitive acid-catalyzed deep UV resists. With the use of 
a KrF excimer-laser stepper 0.25 mu m structures are resolved. 
(Author abstract) 16 Refs. 

CC 815.1.1 Organic Polymers; 817.1 Plastics Products; 815.2 Polymerization; 
745 Printing and Reprography 

CT ^Polymers; Photolithography; Industrial applications; Amplification; 
Copolymerization; Photoresists 

ST Dry development; Silylation; Chemical amplification; CARL process; Maleic 
anhydride 

ET F*Kr; KrF; Kr cp; cp; F cp 

L40 ANSWER 63 OF 73 INSPEC COPYRIGHT 2003 IEE 

AN 1994:4620638 INSPEC DN A94 08-4285-005 ; B94 04-4320 J-047 

TI Self-aligned fabrication of arrays of back-to-back external 45 degrees 
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reflectors integrated with ricige-waveguide lasers for 
surface-emitting high-power semiconductor laser sources in 
AlGaAs/GaAs . 

AU Porkolab, G.A. ; Wolf, E.D. {Sen. of Electr. Eng., Cornell Univ., Ithaca, 
NY, USA) 

SO Journal of Vacuum Science & Technology B {Microelectronics Processing and 
Phenomena) (Nov. -Dec. 1993) vol.11, no. 6, p. 2552-5. 21 refs. 
Price: CCCC 0734-2 11X/93/ 11 ( 6 ) /2552/4/$l . 00 
CODEN: JVTBD9 ISSN: 0734-211X 

Conference: 37th International Symposium on Electron, Ion and Photon 
Beams. San Diego, CA, USA, 1-4 June 1993 

Sponsor(s): American Vacuum Soc; IEEE; Opt. Soc. America 
DT Conference Article; Journal 
TC Practical; Experimental 
CY United States 
LA English 

AB A self-aligned fabrication process is presented for making 

surface-emitting high-power AlGaAs/GaAs GRIN-SCH-SQW semiconductor 

laser sources designed to produce >1 W optical, output at the 

nominal GaAs wavelength of 830 nm. The process uses double-layer masking 

with photoresist masks used as repeatedly changed selector masks 

on top of a semimetallic amorphous carbon (SMAC) mask which is an 

unchanging master mask on top of the AlGaAs/GaAs. The SMAC master mask, 

defined in one photolithography step, thus assuring the self-alignment, 

contains all the edges to be etched at all the different angle/ 

depth specifications. Four separate C12+/C12 chemically assisted 

ion beam etches of AlGaAs/GaAs at three different angle/depth 

specifications create the three-dimensional micros tructures of 

vertical ridges, back-to-back external 45 degrees reflectors, and vertical 

laser facets with current deflection trenches, in large arrays. 

Final encapsulation is by plasma-enhanced chemical-vapor-deposited (PECVD) 

amorphous silicon-rich nitro-oxide hydrogenated (a-SiwNyOz : H) , thin film 

having triple use as chemical passivation, optical antiref lection coating, 

and electrical insulation. The authors propose that PECVD amorphous 

silicon-rich carbo-nitro-oxide hydrogenated (a-SiwCxNyOz : H) , thin film 

might be an improved triple-use encapsulated thin film. 

CC A4285D Surface grinding, fabrication; A8160C Semiconductors; A4255P Lasing 
action in semiconductors with junctions; A4260B Design of specific laser 
systems; A4282 Integrated optics; B4320J Semiconductor junction lasers; 
B2550E Surface treatment; B2550G Lithography; B0170J Product packaging; 
B4140 Integrated optics 

CT ALUMINIUM COMPOUNDS; ENCAPSULATION; GALLIUM ARSENIDE; GRADIENT INDEX 

OPTICS; III-V SEMICONDUCTORS; INTEGRATED OPTICS; MASKS; OPTICAL WAVEGUIDE 
COMPONENTS; OPTICAL WORKSHOP TECHNIQUES; PHOTOLITHOGRAPHY; RECTANGULAR 
WAVEGUIDES; SEMICONDUCTOR LASERS; SPUTTER ETCHING 

ST C12+/C12 chemically assisted ion beam etching; external reflector; plasma 
enhanced chemical vapour deposition; ridge -waveguide lasers; 
surf ace -emitting high-power semiconductor laser sources; 
self-aligned fabrication process; GRIN-SCH-SQW semiconductor laser 
sources; optical output; double-layer masking; photoresist 
masks; SMAC master mask; photolithography; angle/depth 
specifications; three-dimensional micros tructures ; vertical 
ridges; deflection trenches; encapsulation; PECVD; chemical passivation; 
optical antiref lection coating; electrical insulation; 830 nm; 
AlGaAs-GaAs laser; SiwNyOz:H thin film; SiwCxNyOz:H 

CHI Al GaAs -GaAs int, AlGaAs int, GaAs int, Al int, As int, Ga int, AlGaAs ss, 
Al ss, As ss, Ga ss, GaAs bin, As bin, Ga bin; SiNO:H ss, SiNO ss, Si ss, 
H ss, N ss, O ss, H el, H dop; SiCNO:H ss, SiCNO ss, CN ss, Si ss, C ss, H 
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ss, N ss, 0 ss, H el, H dop 
PHP wavelength 8.3E-07 m 

ET Al*As*Ga; Al sy 3; sy 3; As sy 3; Ga sy 3; AlGaAs; Al cp; cp; Ga cp; As 
cp; As *Ga ; As sy 2; sy 2; Ga sy 2; GaAs; C12C12; C12+/C12; CI cp; C12 ip 
1; ip 1; H*N*0*Si; SiwNyOz:H; H doping; doped materials; Si cp; N cp; O 
cp; C*H*N*0*Si; SiwCxNyOz:H; C cp; V; AlGaAs -GaAs ; Al; As; Ga; SiNO:H; 
N*0*Si; SiNO; Si; 0; SiCNO:H; C*N*0*Si; SiCNO; C*N; CN 

L40 ANSWER 64 OF 73 INSPEC COPYRIGHT 2003 IEE 

AN 1993:4433760 INSPEC DN A9315-4240-030 ; B9308-4350-031 

TI SURPHEX: new dry photopolymers for replication of surface relief 

diffractive optics.' 
AU Shvartsman, F.P. (Du Pont Co., Wilmington, DE, USA) 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (1993) vol.1732, p. 121-30. 7 refs. 

Price: CCCC 0 8194 0905 7/93/$4.00 

CODEN: PSISDG ISSN: 0277-786X 

Conference: Holographies International '92- London, UK, 23-29 July 1992 

Sponsor (s): Eur. Opt. Soc; SPIE 
DT Conference Article; Journal 
TC Experimental 
CY United States 
LA English 

AB High efficiency, deep groove, surface relief diffractive optical 

elements (DOE) with various optical functions can be recorded in a 
photoresist using conventional in interf erometric holographic and 
computer generated photolithographic recording techniques. While 
photoresist recording media are satisfactory for recording 
individual surface relief DOE, a reliable and precise method is needed to 
replicate these diffractive micros true tures to maintain the high 
aspect ratio in each replicated DOE. A new family of dry photopolymers 
SURPHEX was developed recently to replicate such highly efficient, 
deep groove DOE's. SURPHEX photopolymers are being utilized in Dry 
Photopolymer Embossing (DPE) technology to replicate with very high degree 
of precision almost any type of surface relief DOE. Surfaces relief 
micros tructures with width/depth aspect ratio of 1:20 

(0.1 mu m /2.0 mu m) were faithfully replicated by DPE technology. Several 
types of plastic and glass/quartz optical 

substrates can be used for economical replication of DOE. 
CC A4240H Photographic and recording problems; A4270G Light-sensitive 

materials; A4280F Gratings, echelles; A4285D Surface grinding, 

fabrication; A0768 Photography, photographic instruments and techniques; 

B4350 Holography; B4110 Optical materials 
CT COMPUTER-GENERATED HOLOGRAPHY; HOLOGRAPHIC GRATINGS; HOLOGRAPHIC OPTICAL 

ELEMENTS; OPTICAL POLYMERS; OPTICAL WORKSHOP TECHNIQUES; 

PHOTORESISTS; REPLICA TECHNIQUES 
ST dry photopolymer embossing; HOE; CGH; dry photopolymers; replication; 

surface relief diffractive optics; deep groove; high aspect 

ratio; SURPHEX photopolymers 

L40 ANSWER 65 OF 73 HCAPLUS COPYRIGHT 2003 ACS 

AN 1992:642773 HCAPLUS 

DN 117:242773 

TI Photolithographic process 

IN Sebald, Michael; Beck, Juergen; Leuschner, Rainer; Sezi, Recai; Birkle, 

Siegfried; Ahne, Hellmut; Kuehn, Eberhard 

PA Siemens A.-G., Germany 

SO Eur. Pat. Appl . , 11 pp. 
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CODEN: EPXXDW 
DT Patent 
LA German 
IC ICM G03F007-40 

ICS G03F007-039 

CC 74-6 (Radiation Chemistry, Photochemistry, and Photographic and Other 

Reprographic Processes) 

Section cross-reference (s ) : 76 
FAN.CNT 1 



PI 



PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


DATE 


EP 


492253 


Al 


19920701 


EP 1991-121084 


19911209 


EP 


492253 


Bl 


19970423 








R: BE, CH, 


DE, ES 


, FR, GB, IT, 


LI, NL, SE 




ES 


2101710 


T3 


19970716 


ES 1991-121084 


19911209 


JP 


05011456 


A2 


19930122 


JP 1991-353044 


19911218 


JP 


3067871 


B2 


20000724 






US 


5250375 


A 


19931005 


US 1991-812585 


19911220 


DE 


1990-4040998 


A 


19901220 







PRAI 

AB The title process comprises: (1) formation of a photoresist 

layer on a substrate with the layer compn. contg. a polymer comprising: a 
functional group which can react with a primary or secondary amine; 
N-blocked imide groups, photoacid-generating initiator, and a solvent; (2) 
drying the layer; (3) imagewise exposure; (4) heat treatment; (5) 
development with an aq. alk. soln. or an org. developer; and (6) treatment 
with a primary or secondary amine, where the irradn is performed at 2 0-100 
nm wavelength. The photoresist has improved deep UV 
sensitivity. 

ST deep UV photoresist photolithog microstructure 

IT Resists 

(photo-, deep-UV, with improved sensitivity, for lithog.) 
IT 66003-76-7 

RL: USES (Uses) 

(photolithog. compn. contg.) 
IT 25376-45-8 

RL: USES (Uses) 

(photolithog. structure treatment with) 
IT 136074-33-4P, Maleic acid anhydride-N-tert-butoxycarbonylmaleimide-styrene 
copolymer 144057-09-0P 144057-10-3P 144614-81-3P 144614-82-4P 
RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. and use of, for photolithog. compn.) 

L4 0 ANSWER 66 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 1992 (4) :24 COMPENDEX DN 920450993 
TI Micro-Optics II. 

AU Editor(s): Scheggi, Annamaria M. (IROE/CNR, Firenze, Italy) 
MT Micro-Optics II. 

MO SPIE - Int Soc for Opt Engineering, Bellingham, WA, USA; EPS - European 

Physical . Soc; Europtica - European Federation for Applied Optics 
ML Hague, Neth 
MD 11 Mar 1991 

SO Proceedings of SPIE - The International Society for Optical Engineering v 
1506 1991. Publ by Int Soc for Optical Engineering, Bellingham, WA, 
USA. 194p 

CODEN: PSISDG ISSN: 0277-786X 

ISBN: 0-8194-0615-5 
PY 1991 
MN 15386 
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DT Conference Proceedings 

TC Theoretical; Application; Experimental 
LA English 

AB The Conference Proceedings contains 22 papers reviewing the present state 
of the art from the scientific and technical points of view in the field 
of micro-optics and applications . The session on fabrication technologies 
includes papers on ion-exchanged waveguides in glass; buried glass 
waveguides by ion exchange through ionic barrier; miniature laser 
systems for space science; electron beam lithography for the fabrication 
of optoelectronic integrated circuits; fabrication of micro-optical 
components by laser beam writing in photoresist; 
LiNb03 with rare earths : lasers and amplifiers; light-guiding 
devices and fiber-coupling structures by the LIGA process . Session on 
passive components deal with: three-dimensional integration of optical 
systems; integrated optics sensor on silicon for the measurement of 
displacement, force, and refractive index; passive integrated optics in 
optical sensor systems; high-power laser/optical fiber coupling 
device; optically addressed silicon microresonators ; attenuation of leaky 
waves in GaAs/AlGaAs MQW waveguides; heat monitoring by fiber-optic 
microswitches ; multimode approach to optical fiber components and 
sensors. The session on characterization measurements contain papers on 
diffractive properties of surface-relief microstructures; 
microlenses for WDM transmission systems; micro-optical components 
fabrication by deep-etch X-ray lithography; nonlinear optic 
in-sity disgnistics of a crystalline film in molecular beam epitaxy 
devices; single pixel measurements on LCDs. In addition, there are articles 
on distributed optical-fiber sensing and application of high temperature 
superconductors in optoelectronics . 

CC 741 Optics & Optical Devices; 941 Acoustical & Optical Measuring 

Instruments; 714 Electronic Components; 711 Electromagnetic Waves;' 744 
Lasers; 932 High Energy, Nuclear & Plasma Physics 

CT * OPT ICS : Research ; OPTICAL SYSTEMS; SENSORS; HIGH TEMPERATURE 

SUPERCONDUCTORS: Applications; WAVEGUIDES, OPTICAL; ION EXCHANGE 

ST OPTOELECTRONICS; MICRO-OPTICS; LASER BEAMS; INTEGRATED OPTICS; 
EI REV 

ET Li*Nb*0; Li sy 3; sy 3; Nb sy 3; 0 sy 3; LiNbO; Li cp; cp; Nb cp; O cp; 
As*Ga; As sy 2; sy 2; Ga sy 2; GaAs; Ga cp; As cp; Al*As*Ga; Al sy 3; As 
sy 3; Ga sy 3; AlGaAs; Al cp 

L4 0 ANSWER 67 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 1992(3): 3254 COMPENDEX DN 920336906 
TI DOE design and manufacture at CSEM. 

AU Buczek, Harthmuth (Cent. Suisse d 1 Electronique et de Microtechnique SA, 

Marin-Epagnier, Switzerland); Mayor, J.M.; Regnault, P. 
MT International Colloquium on Diffractive Optical Elements. 
MO SPIE - Int Soc for Opt Engineering, Bellingham, WA, USA 
ML Szklarska Poreba, Pol 
MD 14 May 1991-17 May 1991 

SO Proceedings of SPIE - The International Society for Optical Engineering v 
1574. Publ by Int Soc for Optical Engineering, Bellingham, WA, USA.p 48-57 
CODEN: PSISDG ISSN: 0277-786X 
ISBN: 0-8194-0704-6 

PY 1991 

MN 15902 

DT Conference Article 
TC Experimental 
LA English 

AB A diffractive optical element (DOE) consists essentially of a 
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micro structure with (2D) local variation of grating period and 
(3D) relief or phase profile. The 2D-design, which can be performed by 
optical raytracing, determines the optical function of the element, the 
3D- design determines its diffraction efficiency. A great number of 
promising system concepts with DOE are known, but the critical point still 
remains the masterizing of manufacture methods suitable for industrial 
applications of DOE . Different DOE manufacture methods are under 
investigation at CSEM.They have already been applied. to the manufacture of 
test and prototype elements .Well masterized technologies, like the 
interf erometric recording of transmission type holographic optical 
elements (HOE) in dichromated gelatin or photoresist are 

currently used to fabricate application specific elements . For reflection 
type elements the preference has been given to technologies derived from 
microelectronics silicon wafer processing . CSEM 1 s electron-beam writer is 
routinely used for generating basic (2D) DOE patterns in the form of 
standard chromium-on-glass masks, which are, in optical 

terminology, binary computer generated holograms (CGH). These 2D patterns 
were transferred onto several types of substrates (silicon, 
quartz, glass, copper) by contact copy photolithography 
and subsequent wet or dry etching in order to obtain a 3D profile. The 
highest spatial frequency routinely transferable with this standard 
process is presently limited to 500 1/mm.For higher spatial frequencies 
(up to 1500 1/mm) the basic pattern is directly written by e-beam on the 
photoresist coated substrate and subsequently 

processed. Ion exchange in glass is an interesting technology for 

DOE because the diffractive structure is imbedded in the substrate 

and thus protected from dirt and dust. For this process, compatibility with 

a microelectronic environment is much more difficult to achieve . First 

results already show that a considerable technology effort would be 

necessary in order to overcome the observed limited spatial resolution of 

200 1/mm. 13 refs. 

CC 741 Optics & Optical Devices; 941 Acoustical & Optical Measuring 

Instruments; 743 Holography; 744 Lasers 
CT ^OPTICAL DEVICES: Design; LASERS; PHOTORESISTS; HOLOGRAMS; 

ELECTRON BEAMS; LIGHT : Diffraction 
ST DIFFRACTIVE OPTICAL ELEMENTS; OPTICAL GRATINGS; HOLOGRAPHIC OPTICAL 

ELEMENTS; DICHROMATED GELATIN; MICROELECTRONICS; SILICON WAFER PROCESSING 
ET D 

L40 ANSWER 68 OF 73 INSPEC COPYRIGHT 2003 IEE 
AN 1989:3498442 INSPEC DN B89075822 

TI Excimer laser exposure characteristics of inorganic resists 

based on peroxo-polytungs tic acids. 
AU Ishikawa, A.; Okamoto, H.; Miyauchi, K. ; Kudo, T. (Central Res. Lab., 

Hitachi Ltd., Tokyo, Japan) 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (1989) vol.1086, p. 180-5. 16 refs. 

CODEN: PSISDG ISSN: 0277-786X 

Conference: Advances in Resist Technology and Processing VI. San Jose, CA, 

USA, 27 Feb-1 March 1989 

Sponsor (s) : SPIE 
DT Conference Article; Journal 
TC New Development; Practical; Experimental 
CY United States 
LA English 

AB Peroxo-polytungstic acid (HPA) is investigated as a spin-coatable 
inorganic resist material for excimer laser lithography. HPA is 
synthesized by dissolving metallic tungsten into an H202 solution. It is 
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possible to form an amorphous and microstructure-f ree film by 
spin-coating a water-based solution. The sensitivity characteristics of 
the film were determined for KrF {24 8 nm) and XeCl (308 nm) excimer 
lasers- Absorption coefficients at 24 8 nm and 308 nm are 7 mu m-1 
and 2 mu m-1, respectively. Solubility of the film is reduced by 
laser beam irradiation. Sensitivity for KrF is nine times higher 
than for XeCl owing to the difference in laser beam absorbance. 
Moreover, sensitivity is enhanced by niobium doping to HPA. The best 
sensitivity is 100 mJ/cm2 at 248 nm, which is almost the same value as 
that for a typical novalak-based organic resist. The effects of 
reciprocity failure are small in laser pulse energy less than 16 
mJ/ cm2 -pulse . Reduction projection of KrF excimer laser was 
performed using a stepper with a lens NA of 0.35. A good profile sub-half 
micron pattern with an aspect ratio of 3 was successfully fabricated 
through the two-layer resist process. 

CC B2550G Lithography; B4360 Laser applications; B4320C Gas lasers 

CT EXCIMER LASERS; KRYPTON COMPOUNDS; LASER BEAM 
APPLICATIONS; PHOTORESISTS; XENON COMPOUNDS 

ST amorphous film; deep UV resists; laser exposure 

characteristics; inorganic resists; peroxo-polytungstic acids; HPA; 
spin-coatable inorganic resist material; excimer laser lithography 
; microstructure-f ree film; sensitivity characteristics; 
laser beam irradiation; laser beam absorbance; 

sensitivity; reciprocity failure; laser pulse energy; sub-half 

micron pattern; aspect ratio; two-layer resist process; 248 nm; 308 nm; 

KrF excimer laser; XeCl excimer laser; W03-H202-H20 
CHI XeCl bin, Cl bin, Xe bin; W03H202H20 ss, W03 ss, H2 ss, 02 ss, 03 ss, H 

ss, O ss, W ss; KrF bin, Kr bin, F bin 
PHP wavelength 2.48E-07 m; wavelength 3.08E-07 m 

ET H*0; H202; H cp; cp; O cp; F*Kr ; KrF; Kr cp; F cp; Cl*Xe; XeCl; Xe cp; Cl 
cp; H*0*W; W03; W cp; H20; W03-H202-H20; Cl ; Xe; W03H202H20; 0*W; WO; H; 
O; Kr 

L40 ANSWER 69 OF 73 INSPEC COPYRIGHT 2003 I EE 

AN 1990:3627095 INSPEC DN A90071724; B90040590 

TI The application of polarized confocal microscopy for the size measurement 

of resist structures. 
AU Hell, S.; Wi jnaendts-van-Resandt , R.W. (Inst, of Appl . Phys . , Heidelberg 

Univ., West Germany) 
SO Proceedings of the SPIE - The International Society for Optical 

Engineering (1989) vol.1139, p. 92-8. 6 refs. 

CODEN: PSISDG ISSN: 0277-786X 

Conference: Optical Storage and Scanning Technology. Paris, France, 25-26 

April 1989 
DT Conference Article; Journal 
TC Application; Practical; Experimental 
CY United States 
LA English 

AB The accurate and precise measurement of the critical dimensions of 

submicron structures is a fundamental aspect of modern integrated circuit 
fabrication. The limit of optical resolution of classical microscopy has 
been reached and new, improved methods are needed. Confocal laser 
scanning microscopy can provide measurement repeatability of well below 1 
nm. However, the gathered image is not always a true image of the real 
structure. The image depends very much on the intricate interaction of th 
structure with the optical field in the focal region. In 
particular for the case of semi-transparent structures, such as 
photoresist, accurate measurement of the size proves to be more 
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difficult. In this case the structure reflects only a fraction of the 
incoming light and the signal is mainly determined by the underlying 
layer. The authors analyse this effect in detail and present an optical 
arrangement in which the reflection of the substrate is suppressed with 
respect to the reflection from the air-resist interface. 

CC A0760P Optical microscopy; B7320C Spatial variables; B2550G Lithography; 
B2570 Semiconductor integrated circuits 

CT INTEGRATED CIRCUIT TESTING; LIGHT POLARISATION; OPTICAL MICROSCOPY; 
PHOTORESISTS; SEMICONDUCTOR TECHNOLOGY; SPATIAL VARIABLES 
MEASUREMENT 

ST linewidth; height; optical microscopy; polarized confocal microscopy; siz 
measurement; resist structures; critical dimensions; submicron structures 
integrated circuit fabrication; photoresist; reflection 

L4 0 ANSWER 70 OF 73 COMPENDEX COPYRIGHT 2 003 EEI 
AN 1988 (7) : 103801 COMPENDEX 

TI MICROCIRCUIT ENGINEERING 87, PROCEEDINGS OF THE INTERNATIONAL CONFERENCE 

ON MI CROLI THOGRAPH Y . 
AU Editor (s): Castagne, R. (Univ de Paris-Sud, Orsay, Fr) ; Perrocheau, J. 
MT Microcircuit Engineering 87, Proceedings of the International Conference 

on Microlithography . 
MO Ministere de la Recherche et de 1 ' Enseignement Superieur, Fr 
ML Jouay-en- Josas, Fr 
MD 22 Sep 1987-25 Sep 1987 

SO Microelectronic Engineering v 6 n 1-4 Dec 1987 708p 

CODEN: MIENEF ISSN: 0167-9317 
PY 1988 
MN 10989 

DT Conference Proceedings 
LA English 

AB The proceedings contains 99 papers. The papers are grouped under the 

following headings: process integration; optical lithography; electron 
beam lithography; forefront of micro structure fabrication; x-ray 
lithography; ion beam lithography; resist; technology of pattern transfer 
repair; and inspection and testing. Some of the specific topics discussed 
are: experience with deep UV excimer laser 

lithography; nanostructures for quantum physics; microgap x-ray 

nanolithography; in-situ temperature measurements for aluminum etching; 

and ultra high speed electron beam testing system. 
CC 713 Electronic Circuits; 714 Electronic Components; 741 Optics & Optical 

Devices; 745 Printing & Reprography; 932 High Energy, Nuclear & Plasma 

Physics; 913 Production Planning & Control 
CT ^MICROELECTRONICS: Design; LITHOGRAPHY; X-RAYS; ELECTRON BEAMS; 

PHOTORESISTS; INTEGRATED CIRCUITS : Masks 
ST PROCESS INTEGRATION; PATTERN TRANSFER; MICROLITHOGRAPHY; LIQUID METAL ION 

SOURCES; EI REV 

L40 ANSWER 71 OF 73 WPIX (C) 2003 THOMSON DERWENT 
AN 1983-A1130K [01] WPIX 
DNN N1983-001343 

TI Planar optical waveguide device using laser diode - collimates 

light using concave mirror and focusses it by second mirror onto 
photodiode array. 

DC P81 V07 

IN HEEKS, J S; ROGERS, C B 

PA ( I NTT) STAND TEL CABLE LTD; (STTE) STANDARD TEL & CABLES PLC 
CYC 1 

PI GB 2100876 A 19830106 (198301)* lOp 
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GB 2100876 B 19850904 (198536) 

ADT GB 2100876 A GB 1981-20062 19810630 

PRAI GB 1981-20062 19810630 

IC . G02B005-17; G02B006-10 

AB GB 2100876 A UPAB: 19970502 

The device uses integrated optic mirrors fabricated in the waveguide 
region to achieve optical beam shaping and direction changing. Light from 
a laser diode (200) is collimated by a curved concave or 
parabolic mirror (20) and focussed by a second mirror (204) onto a 
phbtodiode array (205) . The collimated beam (203) is traversed by surface 
acoustic waves launched from an interdigital transducer (206) . 

The mirrors are treated by coating of titanium over a lithium 
niobate substrate on which a film of photoresist 

is formed, to produce the waveguide. The substrate is removed by 
ion beam milling of the waveguide region to define mirror edges 
penetrating to the depth of the waveguide, The milled edge is then coated 
with dielectric or metal to raise the reflectivity. 

It maybe used as an acousto-optic modulator using a Bragg cell. 
Dwg . 5a/ 5 

FS EPI GMPI 

FA AB 

MC EPI: V07-F01A5; V07-F02; V07-K01 

L40 ANSWER 72 OF 73 INSPEC COPYRIGHT 2003 I EE 
AN 1984:2156582 INSPEC DN A84003263 

TI Direct etching of polymeric materials using a XeCl laser- 

AU Andrew, J.E,; Dyer, P.E.; Forster, D.; Key, P.H. (Dept. of Appl . Phys . , 

Univ. of Hull, Hull, UK) 
SO Applied Physics Letters (15 Oct. 1983) vol.43, no. 8, p. 717-19. 7 refs. 

Price: CCCC 0003-6951/ 83/2007 17-03$01 . 00 

CODEN: APPLAB ISSN: 0003-6951 
DT Journal 
TC Experimental 
CY United States 
LA English 

AB The direct etching of polyethylene terephthalate film using a XeCl 
laser has been investigated and is shown to be consistent with a 
thermal model for degradation. Microstructure revealed by 
deep etching suggests the UV laser may prove useful for 
studying polymeric materials. Polyimide and photoresist film has 
also been directly etched. 

CC A8160J Polymers 'and plastics 

CT ETCHING; LASER BEAM APPLICATIONS ; POLYMER FILMS 

ST direct etching; microstructure; polyimide film; polymeric 

materials; XeCl laser; polyethylene terephthalate film; thermal 

model; degradation; deep etching; photoresist film 

ET Cl*Xe; XeCl; Xe cp; cp; CI cp 

L40 ANSWER 73 OF 73 COMPENDEX COPYRIGHT 2003 EEI 
AN 1977(8) :3411 COMPENDEX DN 770857799 

TI DRY PROCESSING OF HIGH RESOLUTION AND HIGH ASPECT RATIO STRUCTURES IN 

GaAs-AlxGal-xAs FOR INTEGRATED OPTICS. 
AU Somekh, S. (Bell Lab, Murray Hill, NJ) ; Casey, H.C. "Jr. 
SO Appl Opt v 16 n 1 Jan 1977 p 126-136 

CODEN: APOPAI 
PY 1977 
LA English 

AB The properties of ion-beam milling, rf-sputter etching, and plasma etching 



KATHLEEN FULLER EIC 17 00/ PARKER LAW 308-4290 



SAGAR 09/993033 Page 80 

for the fabrication of high resolution integrated optical 
structures in GaAs and AlxGal-xAs were investigated . The ion-beam 
milling rates for a 500-eV Ar beam were measured as a function of the 
angle of incidence for A2-1350 photoresist, GaAs, Al, Ti, and Ta 
in vacuum. For Ti and Ta, the ion-beam milling rates were measured for 
various 02 partial pressures in the target chamber. For the fabrication of 
high-resolution patterns, a technique was developed in which a very thin 
resist pattern is transferred by plasma etching into a layer of Ta prior 
to ion-beam milling. Both ion-beam milling and rf-sputter etching' through 
the Ta metal mask were used for the fabrication of gratings in GaAs. From 
measurements made in this study, it was found that rf-sputter etching in 
an Ar atmosphere results in a resolution comparable to ion-beam milling at 
normal incidence, but the material removal efficiency is somewhat lower. 
Third-order Bragg diffraction gratings {period=0. 36-0.37mum) for 
GaAs-AlxGal-xAs heterostructure lasers and ridged stripes lOmum 
wide and 1.5-2.0mum deep have been prepared by these techniques. 
High-aspect ratio or skewed-prof ile gratings were obtained by selection of 
the ion-beam milling or rf-sputter etching conditions. As previously 
reported, these structures have been overgrown by MBE AlxGal-xAs layers to 
form distributed feedback lasers. 51 refs. 

CC 741 Optics & Optical Devices 

CT ^INTEGRATED OPTICS 

ET Al*As*Ga; Al sy 3; sy 3; As sy 3; Ga sy 3; GaAs; Ga cp; cp; As cp; 

AlxGal-xAs; Al cp; GaAs-AlxGal-xAs ; As * Ga ; As sy 2; sy 2; Ga sy 2; Ar; Al; 
Ti; Ta; 02 
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